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INTRODUCTION 

Much  of  the  market  milk  for  large  cities  is  not  shipped  direct  from 
the  farm  to  the  city  pasteurizing  plant,  but  is  handled  through  country 
receiving  and  cooling  stations  which  provide  facilities  for  assembling 
milk  from  various  producers,  w^eighing,  and  cooling  it  before  shipment 
to  the  city.  Milk-receiving  stations  in  some  localities  are  owned  and 
operated  by  the  producers  through  their  cooperative  organizations. 
However,  a  considerable  proportion  of  country  plants  is  owned  by 
city  milk  dealers. 

Information  on  the  construction,  arrangement,  and  operation  of 
country  receiving  and  cooling  stations,  and  their  relative  advantages 
and  economies  as  compared  with  direct  shipment,  is  presented  in  this 
circular.  Data  are  also  presented  on  volume  of  milk  required  for 
economical  plant  operation,  labor  requirements,  and  methods  of  trans- 
portation. Plans  devised  by  the  Bureau  of  Dairy  Industry  are  in- 
cluded for  recommended  types  of  construction  for  plants  of  various 
capacities.  Although  some  country  .plants  are  equipped  for  manu- 
facturing milk  products  from  surplus  milk,  this  circular  discusses 
primarily  the  country  receiving  and  cooHng  station  wdiere  all  the  milk 
is  shipped  as  market  milk. 
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CIRCULAR  432,  U.  S.  DEPARTMENT  OF  AGRICULTURE 


COMPARISON   OF  USE  OF   COUNTRY  STATIONS  WITH  DIRECT 

SHIPMENT 

Where  milk  is  produced  on  farms  near  the  city,  and  is  shipped  to 
the  city  in  cans,  direct  shipment  is  usually  more  economical  than  it 
would  be  to  have  a  country  receiving  and  cooling  station.  Country 
receiving  stations  are  usually  located  at  distances  ranging  from  less 
than  30  to  more  than  400  miles  from  the  city.  The  use  of  country 
receiving  stations  to  collect  and  prepare  milk  for  shipment  to  the  city 


Figure  1. — Transfeniir-:  milk  to  trucks  from  railroad  cars  on  arrival  at  city  terminal  yards. 

plant,  has  several  advantages:  (1)  Milk  may  be  shipped  greater  dis- 
tances and  arrive  at  the  city  in  better  condition;  (2)  shipment  in  bulk 
to  facilitate  handling  and  reduce  transportation  costs  is  more  prac- 
ticable; and   (3)  the  handling  and  delivery  of  milk  from  the  farm  to 

the  sliipping  point  is  simplified. 

Direct  shipments  of  milk  to  the 
city  in  cans  are  now  possible  for 
greater  distances  than  formerly, 
because  of  good,  hard-surfaced 
roads  and  because  more  producers 
have  learned  how  to  cool  and  care 
for  milk  properly  on  the  farm. 
Under  such  conditions,  the  extra 
expense  of  establishing  and  main- 
taining a  country  cooling  station  is 
not  warranted  in  many  cases. 
However,  market  milk  is  produced 
in  many  localities  at  distances 
from  the  city  too  great  for 
economical  transportation  by 
truck,  and  in  such  localities 
country  cooling  stations  may 
be  necessary  even  if  the  milk 
is  shipped  in  cans. 

With  the  increasing  use  of  tank 
trucks  and  tank  cars  for  transpor- 
tation of  milk  there  is  an  increasing 
necessity  for  country  receiving 
stations.  Wliere  milk  is  transported  in  tanks  country  receiving  sta- 
tions are  indispensable  because   the  milk  must  be   assembled   and 


FkjLRE  '2.  -Carloads  of  milk  from  coimtry  receiv- 
ing stations  "spotted"  at  city  milk  plant. 
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cooled  before  shipment,  even  though  the  distance  to  the  city  may 
not  be  great. 

The  development  of  dairying  in  a  community  is  faciUtated  by  the 
presence  of  a  receiving  station  because  it  provides  a  regular,  local 
market.  Closer  contact  is  maintained  between  the  producers  and  the 
distributor,  a  more  stable  market  is  provided  locally  for  the  producers, 
and  more  regular  patrons  for  the  distributor. 

^ATiere  a  full  carload  of  milk  is  shipped  from  one  country  plant,  or 
in  some  cases  from  two  country  plants,  advantage  can  be  taken  of  the 
carload  freight  rate. 


Figure  3. — Milk  being  drawn  from  tank  car  into  city  plant  on  arrival  of  car  from  country  receiving  station. 

Sliipping  the  roilk  by  truck  from  countr}-  receiving  stations  elimin- 
ates rehandling  (fig.  1)  at  the  railroad  terminal  in  the  city  unless  the 
city  plant  is  on  a  siding  (figs.  2  and  3).  Shipping  the  milk  by  tank 
truck  or  tank  car  from  country  plants  eliminates  the  use  of  cans  and 
reduces  freight  costs.  Furthermore,  the  system  of  shipping  by  tank 
trucks  enables  the  distributor  to  time  the  arrival  of  the  nulk  at  the 
city  plant  to  meet  operating  conditions  there. 

At  country  recei^dng  stations  a  closer  check  can  be  kept  on  the 
quality  of  the  milk  received  from  each  producer  than  is  usually  con- 
venient at  city  plants,  except  one  processing  milk  produced  on  nearby 
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farms.  The  operator  of  the  country  receiving  station  can  be  very 
helpful  in  instructing  a  producer  who  offers  low-c^uality  milk  regarding 
the  production  and  care  of  his  product  so  that  it  arrives  at  the  station 
in  the  best  possible  condition.  He  can  also  often  assist  the  producers 
in  problems  of  economical  milk  production.  Other  advantages  of  a 
country  plant  are  that  the  producer  has  no  train  schedules  to  meet ;  he 
need  not  cool  the  morning's  milk,  provided  it  reaches  the  plant  shortly 
after  milldng;  and  he  may  see  his  milk  weighed  and  sampled.  Then, 
too,  there  is  less  likelihood  of  producers'  cans  getting  lost. 

By  establishing  country  receiving  stations  the  surplus  milk  can  be 
held  in  the  country  and  manufactured  into  milk  products,  thus  saving 
transportation  costs.  Usually  where  there  are  several  country  plants 
under  the  same  management  one  or  more  of  them  is  equipped  for 
manufacturing  milk  products,  and  when  there  is  a  surplus  the  market- 
milk  shipments  are  cut  off  from  these  plants. 

CHOOSING  THE  LOCATION   OF  A  COUNTRY  RECEIVING  STATION 

Some  of  the  factors  that  should  be  considered  in  choosing  a  location 
for  a  milk-receiving  and  cooling  station  are  (1)  nearness  to  a  sufficient 
number  of  dairy  cows  to  insure  an  adequate  volume  of  milk,  (2) 
prospective  competition  for  the  milk  supply,  (3)  ample  supply  of  good 
water  and  facilities  for  sewage  disposal,  (4)  proper  shipping  facilities, 
and  (5)  availability  of  electric  power. 

NEARNESS  TO  A  SUFFICIENT  NUMBER  OF  DAIRY  COWS 

In  choosing  the  location  of  a  country  recei^dng  station,  it  is  usually 
advisable  to  locate  it  in  a  good  dairy  section  where  enough  cows  are 
available  to  provide  an  adequate  volume  of  milk.  At  least  10,000 
pounds  of  milk  are  required  daily  to  operate  the  plant  economically, 
as  shown  imder  Operating  Costs  (pp.  14  to  22).  Long  hauls  are 
undesirable  in  bringing  milk  from  the  farms  of  patrons  to  the  country 
receiving  station,  because  they  add  to  the  expense  and  may  also  result 
in  milk  arri^ung  in  poor  condition.  The  permissible  length  of  haul 
will  depend  on  the  type  of  roads  and  the  quantity  of  milk  available. 
Unless  the  roads  are  good,  there  should  be  a  sufficient  supply  of  milk 
within  about  8  miles  of  the  proposed  station.  Where  there  are  good, 
hard-surfaced  roads,  considerably  greater  distances  can  be  covered  by 
autotruck,  provided  there  is  enough  milk  available  to  insure  a  paying 
load. 

Data  obtained  on  176  stations  showed  that  the  maximum  distance 
hauled  ranged  from  3  to  40  miles.  The  average  maximum  distance 
was  10.8  miles,  and  while  there  was  a  great  variation  in  the  distance 
of  producers  from  each  plant  the  most  common  average  distance  was 
from  5  to  8  miles. 

Although  it  is  generally  advisable  to  build  a  receiving  station  only 
in  a  weU-developed  dairy  section  to  insure  a  plentiful  supply  of  miU<: 
near  at  hand,  it  may  be  desirable  to  establish  a  plant  in  a  locality 
where  the  industry  can  be  developed,  although  the  existing  production 
is  not  enough  to  operate  a  plant  satisfactorily.  In  many  cases  the 
production  of  milk  can  be  stimulated  by  the  establishment  of  a  country 
receiving  station. 

COMPETITION  FOR  MILK  SUPPLY 

Competition  for  the  milk  supply  is  an  important  item  to  be  con- 
sidered in  the  location  of  the  plant.     If  the  plant  is  located  near  that 
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of  a  competing  company,  not  only  may  difficulties  arise  between  the 
two  companies,  but  the  volume  of  milk  that  can  be  obtained  will 
probably  be  too  small  for  the  most  economical  plant  operation. 
Competition  from  other  city  markets  should  also  be  considered  and 
the  plant  should  preferably  not  be  located  near  the  territory  that  would 
normally  be  drawn  upon  by  other  cities.  Not  only  would  this  cause 
a  division  of  the  supply  between  the  two  markets  so  that  the  volume 
per  plant  would  be  low,  but  there  might  be  a  difference  in  the  prices 
paid  by  the  two  markets,  which  at  certain  times  might  result  ui  the 
loss  of  many  patrons  who  would  naturally  seek  the  higher  priced 
market. 

In  some  sections  of  the  United  States  stations  have  been  estab- 
lished in  large  numbers  quite  close  to  each  other.  The  original  cause 
was  usually  that  several  competing  companies  established  stations  in 
the  same  producing  area.  Later,  several  of  these  stations  might  fall 
into  the  hands  of  one  organization  and  be  consolidated  into  one  plant 
because  of  the  excessive  costs  per  ynit  for  separate  operation  and  the 
economies  m  plant  operation  that  could  be  effected  by  combining  into 
one  plant. 

It  is  not  desirable  to  locate  the  plant  too  near  the  city,  for  as  the 
city  grows  the  milk-producing  area  will  gradually  be  pushed  away 
by  other  industries  and  interests.  Furthermore,  with  the  increase  of 
good  roads,  stations  located  too  near  the  city  are  subject  to  the  com- 
petition of  direct  haulers  from  the  producers  to  the  city  plants.  This 
competition  may  be  an  especially  important  factor  during  the  season 
of  milk  shortage. 

All  factors  considered,  it  is  desirable  to  locate  the  station  in  an 
area  that  is  either  a  good  dairy  section  or  that  can  be  developed  into 
one,  and  that,  if  possible,  is  far  enough  from  city  plants  and  from  other 
country  plants  to  render  outside  competition  an  unimportant  factor. 

The  selection  of  a  distant  location  for  the  station  is  often  desirable 
because  such  areas  have  a  chance  to  grow  with  the  growth  of  the  city 
and  the  increased  demands  for  milk. 

WATER  SUPPLY 

An  ample  supply  of  good  water  is  essential  for  the  successful 
operation  of  a  milk-receiving  and  cooling  station.  The  water  used  for 
cleaning  cans,  equipment,  etc.,  must  be  pure  and  uncontaminated. 
It  is  also  desirable  that  the  water  be  as  cold  as  possible  so  that  much 
of  the  cooling  of  the  milk  may  be  accomplished  with  it.  A  survey  of 
201  milk-receiving  stations  showed  that  the  systems  used  to  procure 
water  w^ere  as  follows: 

Number  of 
System  used:  stations 

Own  well  (usually  driven  well) 156 

City  water 28 

Own  well  and  city  water 8 

Spring 4 

Own  well  and  spring 3 

River  and  own  well 2 

201 

It  will  be  noted  that  most  of  the  plants  had  their  own  weUs.  City 
water  is  expensive,  as  a  large  quantity  is  necessary.  It  is  therefore 
desirable  for  a  milk-receiving  station  to  have  its  own  well  and  to  have 
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one  deep  enough  to  provide  an  ample  supply  of  pure,  cold  water  at  all 
times.  Some  plants  so  situated  that  city  water  is  available  do  not 
depend  on  this  supply  alone,  but  use  well  water  either  partly  or 
entirely,  and  can  use  it  in  the  event  something  happens  to  the  city 
supply.  TVater  from  a  stream  if  available  may  be  used  for  cooling 
purposes  and  for  the  generation  of  steam,  but  it  should  not  be  used  for 
washing  cans  and  equipment  because  of  the  possibility  of  contamina- 
tion. 

SEWAGE  DISPOSAL 

The  proper  disposal  of  sewage  is  an  important  point  to  be  considered 
in  establishing  a  coimtry  receiving  plant.  Many  plants  are  located 
where  it  is  impossible  to  use  a  city  sewer.  Deposit  of  the  sewage  in  a 
stream  is  not  desirable  unless  there  is  a  large  body  of  water.  Where 
there  is  a  large  body  of  water  it  may  be  used,  provided  no  laws  pro- 
hibit the  emptying  of  sewage  into  it.  Septic  tanks  or  cesspools  are 
usually  used  where  neither  a  city  sewer  nor  a  flo^^-ing  stream  is  avail- 
able. Cesspools  are  not  satisfactory  in  heavy,  nonporous  soil.  If  the 
soil  is  porous,  as  in  the  case  of  sandy  soil,  the  cesspool  may  be  satis- 
factory; but  the  septic  tank  usually  proves  better,  especially  if  there 
is  much  casein  or  albumen  in  the  sewage.  The  septic  tank  should  be 
large  enough  to  handle  the  maximum  quantity  of  sewage,  and  the 
best  results  are  obtained  when  the  quantity  of  sewage  is  uniform 
from  day  to  day. 

The  systems  of  sewage  disposal  used  at  128  country  receiving 
stations  are  shown  in  table  1. 


Table  1. — Relative  nun 

her  of 

plants  u 

sing  different  systems  of  sewage  disposal 

System  used 

Plants 

Per- 
centage 
of  total 

System  used 

Plants 

Per- 
centage 
of  total 

Number 
36 
30 
19 

28.1 
23.4 
14.9 
13.3 

1 

Cesspool  to  creek _ 

Number 
14 
12 

10.9 

Citv  sewer 

Piped  to  ditch  or  field 

9  4 

Spnfin  tnnlr 

Total 

Ceispool     -                             

128 

100.0 

PROPER  SHIPPING  FACILITIES 

If  the  miUv  is  to  be  shipped  by  rail,  the  plant  should  be  located  on 
the  railroad  so  that  the  rmlk  may  be  transferred  du'ectly  from  it  to 
the  cars.  Where  the  milk  is  to  be  shipped  by  truck  the  plant  should 
be  located  close  to  a  good  road.  Even  where  trucks  are  to  be  used  to 
transport  the  milk,  however,  it  is  often  a  good  plan  to  locate  in  the 
^-icinity  of  a  railroad  if  possible,  in  case  anything  should  happen  to 
the  truck-transportation  system.  This  factor  may  be  of  considerable 
importance  in  sections  where  serious  snowstorms  and  blizzards  are 
common  and  the  roads  sometimes  impassable. 

ELECTRIC  POWER 


As  electric  power  is  desirable  for  operating  the  refrigerating  ma- 
chinery and  other  equipment  in  the  plant,  the  location  selected  should 
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have  it  available.     This  is  usually  not  difficult,  however,  as  electricity 
is  now  available  in  most  sections  of  the  country. 


QUANTITIES    OF    MILK    HANDLED    AT    COUNTRY    RECEIVING 

STATIONS 

There  is  a  great  variation  in  the  quantity  of  milk  handled  at  various 
country  receiving  stations.  The  average  daily  receipts  per  plant 
at  the  plants  studied,  shipping  to  eight  markets,  are  shown  in  table  2. 

Table  2. — Quantities  of  milk  handled  per  day  at  country  receiving  stations,  together 
with  number  of  producers  and  receipts  per  producer 


Plants  shipping  to- 


Harrisbui-g,  Pa 

Detroit,  Mich 

St.  Louis,  Mo 

Baltimore,  Md 

New  York,  N.  Y 

Philadelphia,  Pa 

Boston,  Mass 

Chicago,  111 --- 

Total  or  average. 


Plants 


Number 
4 
57 
5 
12 
46 
26 
13 
27 


190 


Total 
receipts 


Pounds 

16,  550 

638,  014 

73,  000 

205,  310 

916,  294 

580,  622 

308,  031 

,  231,  969 


3,790 


Receipts 
per  plant 


Pounds 
4, 137.  5 
11, 193.  2 
14,  600.  0 
17,  109.  2 
19,  919.  4 

22,  331.  6 

23,  694.  7 
45,  628.  5 


20,  893.  6 


Total 
producers 


Number 
194 
7,036 
1,073 
1,446 
4,739 
4,191 
1,859 
4,503 


25,  041 


Producers 
per  plant 


Number 
48.5 
123.  4 
214.6 
120.5 
103.0 
161.2 
143.0 


Receipts  per 
producer 


Pounds  1 
92.27 

95.27 
76.48 

142.  69 
225.  61 

143.  29 
174.  96 
282.  69 


167.93 


Pounds  2 
85.31 
90.68 
68.04 
141.'98 
193.  35 
138.  54 
165.  69 
273.  59 


158.  53 


1  Average  with  plant  as  unit. 

2  Weighted  average,  with  producer  as  unit. 

The  plants  shipping  to  Harrisburg  handled  less  milk  than  would 
usually  be  considered  sufficient  for  economical  plant  operation. 
However,  the  investments  in  buildings  and  equipment  at  these  plants 
were  comparatively  low,  and  the  men  operating  them  were  engaged 
in  this  work  only  a  few  hours  each  day,  thus  reducing  overhead  and 
labor  costs.     The  milk  was  shipped  by  truck  in  cans. 

The  quantities  handled  at  the  plants  sliipping  to  Detroit  were  also 
low;  these  plants  all  shipped  by  tank  truck  and  many  of  them  were 
each  operated  by  one  man,  who  in  some  cases  spent  only  part  of  the 
day  there.  Many  of  these  plants  also  had  only  a  comparatively  small 
investment  in  plant  equipment,  so  that  the  overhead  expense  was 
comparatively  low. 

Separate  results  are  not  given  for  the  individual  plants  in  table  2. 
Although  the  average  receipts  per  plant  shown  for  the  various  groups 
shipping  to  other  markets  represent  quantities  sufficient  for  economical 
plant  operation,  a  considerable  number  of  plants,  whose  operations 
are  not  shown  individually,  handled  too  smaU  a  quantity  for  eco- 
nomical operation  (pp.  14  to  22).  Most  of  the  plants  shipping  to 
New  York  and  Boston  and  many  of  those  shipping  to  Pliiladelphia 
and  Chicago  were  located  at  a  considerable  distance  from  the  market, 
while  most  of  those  shipping  to  Harrisburg,  Detroit,  St.  Louis,  and 
Baltimore  were  comparatively  near. 

The  average  number  of  producers  per  plant  studied  in  the  various 
localities  and  the  average  daily  receipts  per  producer  are  also  shown 
in  table  2.  The  figures  in  the  first  of  the  columns  under  Receipts  per 
producer  are  averages  with  the  plant  taken  as  a  unit,  and  were 
obtained  by  dividing  the  sum  of  the  average  receipts  per  producer  for 
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each  plant  in  the  group  by  the  number  of  plants  in  that  group.  For 
example,  if  five  plants  should  average  60,  70,  80,  90,  and  100  pounds 
per  producer,  respectively,  the  average  for  the  group  would  be  80 
pounds  per  producer.  The  figures  in  the  last  column  show  the 
weighted  averages  based  on  the  total  receipts  for  all  plants  in  each 
group  divided  by  the  total  number  of  producers  in  the  group.  It  will 
be  noted  that  the  average  receipts  per  producer  were  comparatively 
low  at  the  plants  shipping  to  Harrisburg,  Detroit,  and  St.  Louis, 
while  they  were  much  higher  at  the  plants,  located  at  considerable 
distances  from  the  markets,  shipping  to  New  York,  Boston,  and 
Chicago. 

SEASONAL  VARIATION  IN  MILK  RECEIPTS 

Although  buying  plans  designed  to  equate  milk  production  through- 
out the  year  are  in  operation  in  most  localities,  there  is  still  a  con- 
siderable variation  in  milk  receipts  from  month  to  month  at  country 
receiving  stations.  In  table  3  the  receipts  for  each  month,  expressed 
in  terms  of  percentages,  are  compared  with  the  12-month  average 
receipts  for  the  year  (taken  as  100  percent)  for  each  of  14  stations 
shipping  to  one  distributor  in  the  Middle  West.  The  greatest  range 
in  milk  receipts  for  dift'erent  months  for  all  stations  was  from  75.57 
percent  in  November  to  131.82  percent  in  June.  At  some  individual 
stations  the  range  was  considerably  greater  than  this;  for  example,  at 
station  no.  12  the  receipts  varied  from  64.2  percent  in  November  to 
155.6  percent  in  June.  Such  wide  variations  in  milk  receipts  naturally 
tend  to  increase  the  operating  costs,  as  well  as  add  to  the  seriousness 
of  the  surplus-disposal  problem. 

Table  B.' — Monthly  milk  receipts  corn-pared  with  the  12-month  average  receipts  for 
the  year  at  14  country  receiving  stations  shipping  milk  to  one  distributor 


Month 


January 

February.-. 

March 

April 

May 

June 

July 

August 

September.. 

October 

November. - 
December.  _ 

Average 


Percentage  for  station  no. 


100. 0  100. 0 


100.0 


100.0 


94.2 


87. 

98. 
101. 
126. 
141. 
3|128. 
-112. 

93. 

80. 

67. 

72. 


100.0 


100.0 


100.0 


92. 

95. 

104. 

109. 

lil21. 

0  125. 

2  118. 

-  103. 


100.0 


95.2 
93.7 
101.2 
103.8 
123.8 
13], 
119. 


11        12       13        14 


72.6 


100.0 


100.0 


111.0 
103.9 
103.  5 
98.6 
114.9 
126.2 
110.1 
101.6 
93.4 
80.2 
73.1 


100.0 


90.1 


107.9 
133.7 
155.6 
124.2 
116.6 
108.3 
65.9 
64.2 
67.6 


100.0 


95.3 
92.0 
98.6 
95.1 
115.9 
126.3 
110.6 
101.0 
100.4 
88.2 
83.8 
92.8 


100.0 


Aver- 


Per- 
cent 
93.27 

88.4  91.64 
104.  9  103.  09 
112.01104.31 


121.0 
125.4 
111.0 
96.3 
93.3 
87.4 
81.8 
90.6 


100.0 


120.  57 
131.82 
118.54 
101.54 
92.12 
81.96 
75.57 
85.57 


100.00 


TIME     CONSUMED     IN     TRANSPORTING     MILK     FROM     COUNTRY 
RECEIVING  STATIONS  TO  VARIOUS  CITY  MARKETS 


The  average  period  of  time  the  milk  was  in  transit  from  the  country 
recei^^ing  stations  to  the  city  for  nine  markets  is  shown  in  table  4. 
The  systems  of  transportation  from  these  stations  to  the  city  are  also 
indicated. 
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Table  4.- — Time  required  to  transport  milk  from  159  country  stations  to  city,  and 
methods  of  transportation  used  for  nine  markets 


Destination 

Plants 

Average 
quantity 
shipped 
daily  per 
plant 

Time  milk  is  in  transit 
from  country  plant  to 
city  1 

Methods  of  transportation 
used  2 

Average 
per  plant 

Range 

Harrisburg 

Kansas  City 

Number 

4 

2 

15 

12 

25 
25 
23 

39 

12 

Pounds 
4,138 

18,  500 
16,  645 
15,  666 

11,  840 
45,  980 

24,  096 

19,  026 

25,  208 

Hours 
1.25 
1.68 
2.62 
2.67 

3.12 
3.52 
4.43 

.     12.47 

16.65 

Hours 
1.00  to    2.00 
1.00  to    2.25 
1.00  to    5.00 
1.00  to    5.00 

1.50  to    8.00 
1.50  to    7.00 
1.00  to    9.50 

3.00  to  18.00 

9.50  to  20.00 

Cans  in  trucks. 
Tank  trucks. 

Baltimore 

St.  Louis.     . 

Do. 

Detroit , 

Chicago 

Philadelphia 

trucks. 
Tank  trucks. 

Tank  cars  and  tank  trucks. 
Tank  trucks,  tank  cars,  and  in 

cans  by  train. 
In  cans  by  train,  and  by  tank 

cars. 
"  In  cans  bv  train. 

Boston-__          _  _     

1  Where  trucks  were  used,  the  time  reported  includes  arrival  at  city  plant;  but  where  shipment  was  by 
train,  the  reported  time  usually  includes  only  arrival  at  railroad  platform  in  city. 

2  These  data  do  not  necessarily  include  all  methods  of  transportation  used  in  these  markets,  but  only 
the  methods  used  in  shipping  from  the  country  stations  studied. 

The  country  plants  studied  which  were  shipping  to  Harrisburg, 
Pa.,  w^ere  located  \\dthin  a  comparatively  few  miles  of  the  cit}^,  and  so 
w^ere  those  shipping  to  Kan,sas  City,  Mo.  As  a  rule  less  than  2  hours 
was  spent  dri\dng  from  the  country  plants  to  the  city  plants. 

The  majority  of  the  stations  supplying  Baltimore  and  of  those  serv- 
ing St.  Louis  w^ere  also  within  a  2-hour  run  from  the  city  by  truck. 
However,  a  few  stations  were  at  considerable  distances  from  the  city, 
which  brought  the  average  time  spent  in  transit  to  slightly  over 
2y2  hours. 

A  considerable  proportion  of  the  stations  shipping  to  Detroit  were 
less  than  50  miles  distant  from  the  city,  but  several  were  approxi- 
mately 100  miles  distant. 

Much  of  the  Chicago  supply  comes  from  the  dair}^  sections  of 
Wisconsin  and  is  shipped  to  the  city  in  tank  cars.  Some  of  the  milk 
produced  nearer  the  city  is  shipped  by  tank  truck. 

Many  of  the  stations  supplying  Philadelphia  with  milk  were  located 
comparatively  near  the  city,  and  the  milk  from  these  stations  w^as 
shipped  by  tank  truck.  However,  a  considerable  number  of  the  sta- 
tions W'Cre  located  in  northern  and  central  Pennsylvania,  and  ship- 
ments w^ere  made  by  tank  cars  and  by  train  in  cans. 

From  39  stations  studied  which  w^ere  shipping  to  New'  York  City  all 
shipments  were  made  by  train.  Most  of  these  stations  were  equipped 
to  ship  only  in  cans,  but  from  some  of  the  more  recently  established 
plants  shipments  were  made  in  tank  cars.  Many  of  the  stations  w^ere 
located  in  Pennsylvania  and  northern  New  York  and  were  over  300 
miles  distant  from  New  York  City. 

The  12  stations  studied  that  were  shipping  to  Boston  were  located 
in  Vermont,  principally  in  the  northern  portion,  and  as  far  away  as 
300  miles.  Because  a  large  number  of  New  England  cities  consume 
much  of  the  local  supply  much  of  the  milk  for  Boston  must  come 
from  a  considerable  distance.  Many  of  the  stations  w^ere  located  on 
branch  lines  of  the  railroad,  so  that  the  milk  has  to  be  shipped  to  a 
junction  point,  w^here  it  is  picked  up  by  the  milk  train  on  the  main 
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line.  In  addition  to  the  milk  received  from  country"  stations  con- 
siderable milk  is  received  in  the  Boston  market  by  direct  shipment 
from  points  still  nearer.  Most  of  the  milk  comes  in  by  train,  although 
a  small  proportion  is  re<?eived  by  truck,  but  all  milk  was  shipped  in 

cans  bv  train  from  the  stations  studied. 


RELATION  OF  VOLUME  OF  MILK  HANDLED  TO  INVESTMENTS  IN  COUNTRY  PLANTS 

The  investments  in  land,  buildings,  and  equipment  at  74  coimtry 
plants  of  various  sizes  from  which  the  milk  was  shipped  to  the  city 
in  cans  are  shown  in  table  5.  and  similar  information  for  54  plants 
from  which  the  milk  was  shipped  in  tanks  is  given  in  table  6.  The 
value  of  the  land  was  figured  on  the  original  cost  of  the  land,  plus 
cost  of  improvements  that  have  been  made,  less  the  amount  of 
depreciation  charged  by  the  plant  operators.  The  value  of  the  build- 
ings and  value  of  equipment  were  calculated  from  the  original  cost, 
plus  maintenance  and  repair  costs,  less  depreciation. 

Table  5. — Relation  of  volume  of  milk  handled  to  investments  in  land,  buildings, 
and  equipment  at  74-  country  receiving  stations  from  which  the  milk  is  shipped 

in  cans 


Averase  investment  in- 

- 

Range  of  daily 

quannty 

Land 

Build 

nss 

Equipment 

TTiilk  receipts 
(pounds) 

Plant  *= 

nf  miltr 

received 

Per 
plant 

Per  100 

Per  100 

Per  109 

daily 

pounds 

Per  plant 

pounds   ' 

Per  plant 

pounds 

handled 

handled 

handled 

Xumber 

Pound* 

Dollars 

Dollars 

DoUars 

DoUars 

Dollars 

Dollars 

o.000orles5 

3.703 

1568.18 

15.  So 

^  S.  2S0.  9S 

212.40 

2.  776.  29 

74.38 

5.001-S.OOO 

20 

6.367 

3  1,157. 82 

16.19 

'  S.  510.  44 

135.19 

3  5. 006.  30 

74.31 

S.001-10.000 

7 

9,164 

2  1,118.  05 

13.00 

S.  SS5.  71 

96.95 

5,932.01 

64.19 

10.001-15.000 

18 

12,127 

5  1,793. 89 

15.32 

5 10, 240.  03 

85.41 

6  6,622.19 

56.34 

15.001-20.000 

10 

17.931 

'  1,596.  70 

s.ss 

15. 228.  09 

S4.24  ; 

9. 575. 16 

54.32 

20.001-30.000 

i 

23.888 

s  559.  41 

2.  .56 

10.403.97 

^42.91 

7. 181.  39 

9  30.  67 

Over  30,000 

8 

38,456 

2.509.98 

6.22 

22.  093.  9S 

5S.14 

0  21.  369.  91 

54.72 

All  plants _.- 

74 

13.732 

1.  622.  45 

12.91 

-'- 11.  619.  13 

102.83  , 

-2  6.  966.  90 

6L96 

'  4  plants. 

16  plants. 

•  2  plants 

2  5  plants. 

7  plants. 

5  ^lOSt  of 

the  plants  in 

this  group 

s  15  plants. 

1 

0  6  plants. 

( 

-•onsisted  of  old  frame 

buildings 

--  IS  plants. 

i 

'-  69  plants. 

i 

md  were  poorlv  equiup 

ed. 

i  17  plants. 

-  65  pLants. 

Table  6. — Relation  of  volume  of  milk  handled  to  investments  in  land,  buildings,  and 
equipment  at  54  couniry  receiving  stations  from  which  the  milk  is  shipped  in  tanks 


Average  investment  in- 


Range  of  daily 

Average 
Quanutv 

Land              i 

Buildines 

Equioment 

milV  receipts 
fpounds) 

1 

handled 

Per 
plant 

Per  100  1 

1   Per  100 

Per  100 

daily 

pounds 

Per  plant 

pounds 

Per  plant 

potmds 

handled 

handled 

handled 

JSTumber    Pounds 

Dollars 

Dollars   \ 

Dollars 

DoUars 

DoUars 

DoUars 

5.001  to  8.000 

4  i        6. 163 

1867.26 

13. 16  i 

-'3.926.18 

64.73 

4,799.82 

74.72 

8,001  to  10.000 

7           X,  1^.01 

-^03.  9-5 

8.22  1 

2. 827.  72 

3  33.76 

4.340.87 

3  51.  31 

10,001  to  15,000 

'  'X) 

6.65  I 

'-8. 814.  12 

69.01 

7.731.78 

61.23 

15.001  to  20,000 

10          17, -• 

'  .'.^ 

3.68  i 

«7.4SL95 

41.84 

5  9, 188.  67 

52.34 

20.001  to  30,000-. ___ 

9          2^'  -- 

-,.::.  04 

4.75     : 

6  9.  205.  90 

37.63 

12. 892. 93 

51.93 

30.001  to  50,000 

11        4.^. --:• 

2.  566.  19 

5.  S3  1 

21.  S69.  79 

•  49.  07 

22, 217.  32 

49.34 

Over  50.000 

6          ';7,  ^'-'V 

3.  395.  c* 

5.06  i 

22. 1S2.  97 

32.81 

IS.  SS4.  06 

2S.41 

All  plants  - 


C*o^      1.  3S7.  ?9 


12.  205.  s: 


1 2  plants. 

2  3  plants. 

3  IMost  of  the  plants  in  this  group 
consisted  of  frame  buildings  and 
very  simple  eqtiipment. 


*  4  plants. 
'=  9  plants. 
«  8  plants. 


"  Most  plants  in  this  group 
were  of  stone,  reinforced  concrete, 
or  brick  construction. 

^  47  plants. 

•-  53  plants. 
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Many  of  the  plants  had  been  in  use  for  a  number  of  years,  and  the 
present  net  value  of  buildings  and  equipment,  after  adding  the  cost 
of  repairs  made  and  deducting  the  depreciation  charges,  is  considera- 
bly less  than  would  be  the  replacement  cost.  On  the  other  hand,  a 
considerable  number  of  the  plants  were  comparatively  new,  and  very 
little  had  been  charged  off  for  depreciation. 

The  data  in  tables  5  and  6  show  that  as  a  rule  both  the  investment 
in  buildings  and  in  equipment  per  100  pounds  of  milk  handled  de- 
creases as  the  size  of  the  plant  increases. 

The  investments  in  land  do  not  bear  any  definite  relation  to  size 
of  plant  and  depend  primarily  on  local  conditions.  Of  the  groups  in 
table  5,  with  only  one  exception  the  investments  in  buildings  and 
equipment  per  100  pounds  handled  decreased  as  the  volume  of  milk 
handled  increased. 


Figure  4.— A  medimn-sized  country  receiving  station  of  frame  construction,  shipping  in  cans. 

A  typical  plant  of  frame  construction,  shipping  in  cans,  is  shown 
in  figure  4. 

The  group  in  table  6  handling  between  8,000  and  10,000  pounds 
daily,  consisted  principally  of  small,  inexpensive  buildings  (figs.  5 
and  6)  with  simple  equipment,  many  of  them  using  water  heaters  and 
no  steam  boilers.  The  investments  in  this  group  were  therefore 
comparatively  low.  Practically  all  the  plants  in  the  group  handling 
between  30,000  and  50,000  pounds  consisted  of  rather  elaborate 
buildings  of  permanent  construction,  such  as  stone,  brick  (figs.  7 
and  8),  hollow  tile  or  reinforced  concrete,  so  that  the  investments  in 
buildings  were  comparatively  high-. 

The  data  in  tables  5  and  6  not  only  show  that  the  investment 
required  per  100  pounds  handled  is  as  a  rule  greater  at  the  plants 
mth  the  smaller  volume  of  milk,  but  also  that  a  plant  ^ith  a  large 
volume  is  more  economical  per  100  pounds  than  a  plant  mth  a  small 
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volume.  In  many  cases  consolidation  of  two  or  three  country  receiv- 
ing stations  in  one  would  result  in  a  considerable  decrease  in  the 
overhead  costs,  as  well  as  in  the  direct  costs  of  operation. 


FiorRE  5.— A  small  country  receiving  station  of  hollow-tile  construction,  shipping  in  tank  trucks. 

The  investments  in  buildings  were  uniformly  larger  for  plants  of 
similar  capacities  from  wliicli  the  milk  was  shipped  in  cans  (table  5) 
than  from  which  the  milk  was  sliipped  in  tank  cars  or  tank  trucks 


--^ 

^ 

^-^ 

--w^?"*i 

to .  J 

Figure  6.— A  sm.: 


euuuiry  receiving  station  of  brick  and  frame  construction.     Xute  conveyor  for  patrons' 
empty  cans  leading  from  receiving  room  door  at  left. 


(table  6),  principally  because  more  floor  space  is  required.  Space 
must  be  provided  for  storing  and  washing  the  cans  and  also  for  filling 
them,  whereas  in  the  plants  sliipping  in  tanks  the  only  corresponding 
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Figure  7.— A  medium-sized,  attractive  country  receiving  station  of  brick  construction.  Note  ample  height 
of  building  to  provide  for  an  elevated  milk-storage  tank  from  which  the  milk  flows  by  gravity  to  tank 
trucks.    Long  conveyor  at  right  is  for  returning  empty  cans. 


Figure  8.— A  large  modern  country  plant  of  glazed-brick  construction.    The  milk  is  shipped  in  tank  cars. 
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space  required  is  for  the  milk-storage  tanks.  Another  reason  for  the 
higher  investments  in  buildings  at  plants  shipping  in  cans  is  that 
some  of  them  were  not  built  for  the  purpose,  and  had  considerable 
unused  space. 

The  investments  in  equipment  at  the  two  types  of  plants  were  not 
much  different  for  similar  quantities  handled,  although  they  were  as 
a  rule  slightly  greater  in  the  plants  shipping  in  cans.  These  plants 
require  an  extra  can  washer,  additional  can  conveyors,  and  a  can 
filler,  while  those  of  the  other  type  had  no  additional  equipment 
except  that  most  of  them  had  milk-storage  tanks  in  which  to  store 
the  milk  before  the  arrival  of  the  tank  cars  or  tank  trucks. 

OPERATING  COSTS 

RELATION   OF  VOLUME   OF   MILK   HANDLED   AND   METHODS   OF  SHIPPING   MILK 

TO  OPERATING  COSTS 

The  unit  cost  of  operation  of  a  country  plant  depends  largely  on 
the  volume  of  milk  handled.  Numerous  plants  have  been  established 
wlTere  the  available  supply  of  milk  is  so  small  that  operating  cost 
per  100  pounds  of  milk  received  are  very  high.  The  establishment 
of  such  plants  tends  to  increase  the  cost  of  marketing  milk. 

Information  was  obtained  on  the  costs  for  labor  alone  at  125  and 
the  total  operating  costs  at  157  of  the  plants  studied.  From  this  was 
determined  the  cost  per  100  pounds  of  milk  received  at  these  plants, 
grouped  according  to  quantity  received  daily,  and  according  to  methods 
of  shipping  the  milk  to  the  city.  The  data  on  costs  of  operation  were 
taken  from  the  books  of  the  organizations  operating  the  plants.  As  a 
rule  the  records  of  operating  costs  did  not  include  general  overhead 
expenses,  such  as  central  office  expenses  for  salaries  of  executives, 
accounting,  sanitary  control,  etc.  Since  only  a  small  number  of 
plants  had  included  these  expenses  in  the  books  a  deduction  was  made 
in  such  cases.  At  a  few  plants  where  these  expenses  were  included 
and  reported  separately,  they  amounted  to  approximately  17  percent 
of  the  total  costs  of  operation.  Therefore,  at  a  few  other  plants  where 
these  expenses  were  included  but  were  not  listed  separately,  a  deduc- 
tion of  17  percent  was  made. 

The  costs  for  labor  alone  and  the  total  operating  costs  including 
labor  per  100  pounds  of  milk  handled  at  47  plants  from  which  the 
milk  was  shipped  in  cans  are  shown  in  table  7.  It  will  be  noted  that 
the  total  operating  cost  per  100  pounds  of  the  group  of  smallest 
plants  was  much  greater  than  that  of  any  other  group,  and  was  more 
than  twice  as  great  as  that  of  the  two  groups  of  largest  plants.  Plants 
handling  less  than  5,000  pounds  daily  are  few  in  number  and  expen- 
sive to  operate.  Such  plants  should  be  eliminated  by  transfering 
their  patrons  to  other  plants  wherever  possible  or  by  increasing  the 
volume  handled.  One  reason  for  the  relatively  high  operating  cost 
at  small  plants  is  the  high  labor  cost  per  100  pounds.  The  percentage 
of  the  total  cost  that  is  charged  to  labor  for  different  sizes  of  plants 
decreased  slightly  as  the  volume  of  milk  handled  increased.  The 
labor  cost  in  cents  per  100  pounds,  however,  decreased  considerably 
as  the  volume  of  milk  received  increased. 
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Table  7.- — Operating  costs  per  100  pounds  of  milk  received  at  47  receiving  stations 
from  which  the  milk  was  shipped  in  cans 


Plants 

Milk 
received 
daily  per 

plant 

Total  oper- 
ating cost 
per  100 
pounds 

Cost  for  labor  only 

Range  of  daily  milk  receipts  (pounds) 

Per  100 
pounds 
of  milk 

Percentage 

of  total 

operating 

cost 

5,000  or  less 

A^umber 
4 

19 
20 
2 
2 

Pounds 

3,655 

7,279 

13,  352 

21,  295 

32.  895 

Dollars 
0.4C91 
.2466 
.2106 
.1747 
.2045 

Dollars 
0.  2235 
.1290 
.1095 
.0922 
.0931 

Percent 
54  7 

5,001  to  10,000 

52.5 

10.001  to  20,000 - 

52.3 

20,001  to  30,000 

53  5 

Over  30,000 

45  4 

47 

11.242 

.2403    i                 }2r,7 

52  3 

The  costs  for  labor  alone  at  50  plants  and  the  total  operating  costs 
per  100  pounds  of  milk  handled  at  79  plants  from  which  the  milk 
was  shipped  in  tank  trucks  are  shown  in  table  8.  As  in  the  case  of 
the  plants  shown  in  table  7,  both  the  cost  for  labor  and  the  total 
operating  cost  per  100  pounds  tended  to  decrease  as  the  volume  of 
milk  increased.  The  labor  cost  for  those  plants  where  such  data  were 
obtained  was  more  than  50  percent  of  the  total  operating  cost,  except 
for  the  group  handling  between  15,000  and  20,000  pounds  of  milk 
daily.  At  the  smaller  plants  labor  was  the  principal  item  of  expense. 
Many  of  these  smah  plants  consisted  of  inexpensive  buildings  with 
simple  equipment,  so  that  the  overhead  expense  was  comparatively 
low.  Furthermore,  many  of  these  plants  could  have  handled  approxi- 
mately tw^ce  as  much  milk  with  practically  no  additional  labor.  The 
cost  figures  in  table  8  clearly  illustrate  the  importance  of  volume  of 
milk  in  lowering  operating  costs.  All  costs  were  lower  at  plants 
using  tank  trucks  than  at  plants  of  srnillar  size  from  which  the  milk 
was  shipped  m  cans  (table  7).  At  the  latter  type  of  plants  much 
extra  labor  is  required  for  washing  the  shipping  cans,  filling  them, 
and  loading  them  on  the  car  or  truck. 


Table 


-Operating  cost  per  100  pounds  of  milk  received  at  79  receiving  stations 
from  which  the  milk  was  shipped  in  tank  trucks 


Plants 

Milk 
received 
daily  per 

plant 

Total  oper- 
ating cost 
per  100 
pounds 

Cost  for  labor  only 

Range  of  daily  milk  receipts  (pounds) 

Per  100 
pounds 
of  milk 

Percentage 

of  total 

operating 

cost 

Less  than  5,000                    ...----. 

Number 
5 
30 
19 
14 
8 
3 

Pounds 
3,580 
7,984 
12,  510 
17, 137 
24,  313 
58, 144 

Dollars 
0. 1740 
.1291 
.0964 
.1070 
.0884 
.1006 

Dollars 
1  0. 1247 

2  . 0650 

3  .  0575 
^  .  0532 
5.0476 
6 . 0551 

Percent 
1  70.0 

5,001  to  10,000 

2  59.9 

10.001  to  15,000 

3  58.2 

15,001  to  20,000                           -        .-       

M6.8 

20,001  to  30,000 

6  53.8 

Over  30,000 

6  52.3 

79 

13,  976 

.1150 

■  .  0620 

■56.5 

plants.      2 16  plants.      3  14  plants.      <  10  plants.      «  5  plants.      «  2  plants.      ?  Average  of  50  plants. 
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The  costs  for  labor  at  28  plants  and  the  total  operating  costs  per  100 
pounds  of  milk  handled  at  31  plants  from  which  milk  was  shipped  in 
tank  cars  are  sho\^-n  in  table  9.  ^  Generally  these  plants  were  of  greater 
capacity  than  those  which  shipped  milk  in  cans  by  train  or  motor- 
truck (table  7)  or  in  tank  trucks  (table  8).  At 'plants  of  similar 
capacity,  the  operating  costs  were  shghtly  greater  where  tank  cars 
were  used  than  where  tank  trucks  were  used.  One  reason  for  this 
was   that  many  of  the  plants  which  used  tank  cars  were  handling 

much  less  milk  than  could 
be  handled  economically. 
Another  reason  was  that 
there  was  usually  an  addi- 
tional handling  of  the  milk. 
At  many  of  the  plants  using 
tank  trucks  the  milk  was 
usually  pumped  directly 
to  the  trucks,  and  rarely 
into  a  storage  tank  (fig. 
9 ) .  At  practically  all  tank- 
car  plants,  however,  the 
millv  was  stored  in  a  stor- 
age tank  until  the  arrival  of 
the  milk  car,  and  this  neces- 
sitated extra  handling,  also 
the  cleaning  of  the  storage 
tank.  Alost  of  the  plants 
studied  from  which  the  milk 
was  shipped  in  tank  cars 
were  much  more  elaborate 
and  of  more  expensive  con- 
struction than  the  plants 
from  which  the  milk  was  shipped  in  tank  trucks.  Furthermore,  at  a 
considerable  number  of  the  latter  plants  only  one  man  was  required 
to  operate  the  plant. 

Table  9. — Operating  costs  per  100  pounds  of  milk  received  at  31  receiving  stations 
of  various  sizes  from  which  the  milk  was  shipped  in  tank  cars 


ir'iL.rRE  y.— Elevated  niilk-rori-e  Tank  in  receiving  station 
shipping  by  tank  truck.  Storage  tanks  are  more  frequently 
used  in  plants  shipping  by  tank  car. 


Plants 

Milk 
received 
daily  per 

plant 

Total  oper- 
ating cost 
per  100 
pounds 

Cost  for  labor  only 

Range  of  daily  milk  receipts  (pounds) 

Per  100 
pounds 
of  milk 

Percentage 

of  total 

operating 

cost 

20.000  to  30,000 

Number 
8 
8 

Pounds 
26,251 
34,  749 
46,512 
62,  368 

Dollars 

0. 1473 

.1444 

.1383 

.1121 

Dollars 

0.0714 

1 .  0549 

.0575 

2.0628 

Percent 
51.3 

30,001  to  40,000 

1  42  2 

40,001  to  50.000 

7 
8 

38.5 

Over  50,000 

2  49.4 

Total  or  averase 

31 

42  339 

1356 

3.  0623 

3  45  4 

plants. 


6  plants. 


Average  of  28  plants 


Here  again,  as  in  shipping  milk  by  tank  truck,  or  in  cans  (by  truck 
or  train)  the  costs  for  labor  and  the  total  operating  costs  per  plant 
generally  decreased  as  the  volume  of  milk  increased.  The  labor  cost 
at  the  plants  using  tank  cars  (table  9)  was  approximately  50  percent 
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of  the  total  operating  cost,  except  for  the  two  groups  of  plants  which 
handled  between  30,000  and  50,000  pounds  of  milk  daify.  Most  of 
the  plants  in  those  groups  were  of  expensive  construction,  and  the 
overhead  costs  were  comparative^  high.  They  were  well-arranged 
plants,  however,  and  the  labor  cost  per  100  pounds  was  lower  than  the 
average  for  all  the  plants. 

Table  10  shows  the  operating  costs  per  100  pounds  of  milk  handled 
for  65  plants  which  were  located  in  one  milkshed.  All  milk  was 
shipped  in  tank  trucks.  Fifteen  of  the  plants  did  not  use  can  washers 
or  steam  boilers,  but  used  water  heaters  to  heat  water  for  cleaning 
utensils,  etc.  The  equipment  consisted  of  a  water  heater,  weigh  can 
and  scales,  receiving  vat,  milk  pump,  and  tubular  milk  cooler.  This 
explains  why  the  costs  at  these  plants  were  comparatively  low,  labor 
being  the  principal  item  of  expense.  Most  of  these  plants  were 
operated  by  one  man,  and  the  producers'  cans  were  rinsed  onty.  In 
most  sections  of  the  country  steam  boilers  and  can  washers  for  cleaning 
the  producers'  cans  are  required  by  health  officials.  At  the  50  plants 
which  used  steam  boilers  and  can  washers,  the  operating  costs  were 
slightly  higher  than  at  the  plants  using  water  heaters.  In  these 
plants  both  the  cost  of  labor  and  the  total  operating  costs  per  100 
pounds  handled  decrease  as  the  size  of  the  plants  increases. 

Table  10. — Relation  of  volume  to  handling  costs  in  one  milkshed  at  65  country 
receiving  stations  from  which  the  milk  was  shipped  in  tank  trucks 


Plants  using  steam  boilers  and  can 
washers 

Plants  using  water  heaters— no  boilers  or 
can  washers 

Ranee  of  daily  milk 

Plants 

Milk  re- 
ceived 
daily 

plant 

Total 
oper- 
ating 

cost  per 
100 

pounds 

Cost  for  labor 
only 

Plants 

Milk  re- 
ceived 
daily 

plant 

Total 
oper- 
ating 
cost  per 

pounds 

Cost  for  labor 
only 

receipts  (pounds) 

Per  100 
pounds 
of  milk 

Per- 
centage 
of  total 
oper- 
ating 
cost 

Per  100 
pounds 
of  milk 

Per- 
centage 
of  total 
.  oper- 
ating 
cost 

Less  than  5,000 

Number 
2 
8 
12 
11 
9 
8 

Pounds 
4,353 
6.503 
8,730 
12,  968 
16,  988 
24,313 

Dollars 
0. 1537 
.1360 
.1302 
.1024 
.0966 
.0884 

Dollars 

Percent 

Number 
3 
4 
2 
6 

Pounds 
3,065 
7,081 
8,899 

11,  255 

Dollars 

0. 1703 

.0689 

.0733 

.0819 

Dollars 

0. 1144 

.0532 

.0461 

.0552 

Percent 
62.2 

5,001  to  8,000  _ 

77.2 

8,001  to  10,000 

10,001  to  15,000 

15,001  to  20.000 

0.  0761 
.0564 
.0562 
.0476 

56.5 
46.6 
45.8 
53.8 

62.9 
67.4 

20.001  to  30,000 

The  costs  for  labor  alone  at  125  plants  and  the  total  operating  costs 
per  100  pounds  of  milk  received  daily  at  157  country  plants  using  the 
3  methods  of  shipping  the  milk,  grouped  according  to  the  quan- 
tity of  milk  received  daily  are  shown  in  table  11.  Of  these  plants, 
47  shipped  milk  in  cans  (by  train  or  truck),  79  in  tank  trucks,  and 
31  in  tank  cars.  With  the  exception  of  the  group  handling  between 
30,000  and  40,000  pounds  a  day,  the  total  operating  costs  per  100 
pounds  and  the  costs  for  labor  per  100  pounds  decreased  uniformly 
as  the  volume  of  milk  handled  increased.  The  percentages  that  the 
costs  for  labor  were  of  the  total  operating  costs  likewise  decreased 
with  increasing  volume. 
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Table  11. —  Operating  costs  per  100  pounds  of  milk  received  at  157  country  receiving 

stations 


Plants 

Milk 
received 
daily  per 

plant 

Total  oper- 
ating cost 
per  100 
pounds 

Cost  for  labor  only 

Range  of  daily  milk  receipts  (pounds) 

Per  100 
pounds 
of  milk 

Percentage 

of  total 

operating 

cost 

Less  than  5,000 

Number 
9 
49 
53 
18 
10 
18 

Pounds 
3,613 
7,711 
14, 050 

24,839 
34,  586 
55,  493 

Dollars 
0. 2785 
.1747 
.1426 
.1237 
.1569 
.1204 

Dollars 

1  0. 1813 

2. 0998 

3.  0802 

*.  0663 

5.  0690 

6.  0566 

Percent 
1  61  3 

5  001  to  10  000 

2  55  8 

10,001  to  20,000                 

3  53.0 

'?0  001  to  30,000 

*52.  4 

30  001  to  40  000 

5  42  9 

Over  40,000                  

6  44.7 

Total  or  average 

157 

18,  772 

.  1565 

' . 0860 

7  52  5 

1  7  plants. 

<  15  plants. 

6  15  plants. 

2  35  plants. 

5  9  plants. 

'  Average  of  125  plants 

3  44  plants. 

The  data  on  costs  for  labor  and  total  operating  costs  given  in  tables 
7,  8,  9,  and  11  have  been  plotted  graphically.  In  these  graphs  each 
plotted  point  represents  the  average  for  a  group  of  plants  of  approxi- 
mately the  same  size  when  grouped  as  shown  in  the  four  tables 
mentioned. 

Figure  10  shows  the  operating  costs  per  100  pounds  in  relation  to 
volume  of  milk  handled,  at  plants  grouped  according  to  quantity  of 
milk  received  daily.  The  slopes  of  the  lines  representing  these  costs 
drop  very  rapidly  from  the  groups  of  smallest  plants  until  an  output 
of  approximately  12,000  pounds  daily  is  reached.  From  this  point 
the  slopes  of  the  lines,  with  one  or  two  exceptions,  continue  to  drop, 
though  more  gradually.  It  will  also  be  noted  that  the  costs  for 
plants  shipping  in  cans  were  much  greater  than  for  those  of  similar 
sizes  shipping  in  tank  trucks.  The  line  representing  the  costs  at 
plants  shipping  in  tank  cars  slopes  down  gradually  as  the  size  of  the 
plants  increases.  These  plants  were  of  greater  capacity  than  the 
plants  which  were  using  the  other  methods  of  shipping  the  milk. 

Figure  11  shows  the  average  costs  for  labor  per  100  pounds  of  milk 
handled  at  plants  grouped  according  to  volume  of  milk  received  daily. 
The  costs  for  labor  are  also  expressed  in  percentages  of  the  total 
operating  costs.  With  few  exceptions,  the  slopes  of  these  lines  drop 
as  the  size  of  the  plant  increased,  and  the  drop  is  very  pronounced 
from  the  group  of  smallest  plants  until  a  volume  of  approximately 
15,000  pounds  is  reached. 

In  order  to  show  more  clearly  the  characteristic  relationship  of 
volume  of  milk  handled  to  the  costs  for  labor  and  the  total  operating 
costs  per  100  pounds,  the  results  that  were  being  obtained  at  individual 
plants  were  then  plotted  for  comparison.  In  these  figures  each  point 
represents  a  single  plant. 

Figure  12  indicates  the  relation  of  volume  handled  per  plant  to 
operating  costs  at  47  individual  plants  from  which  the  milk  was  being 
shipped  in  cans,  and  shows  that  the  costs  decreased  very  rapidly  with 
increasing  volume  until  an  output  of  about  14,000  pounds  was  reached. 

A  similar  trend  was  observed  for  plants  shipping  by  other  methods. 
Comparison  of  the  data  for  individual  plants  for  79  plants  shipping  in 
tank  trucks,  31  plants  shipping  in  tank  cars,  and  the  157  plants  using 
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the  three  methods  of  shipment,  also  indicated  that  the  costs  of  opera- 
tion tend  to  decrease  with  increasing  volume  of  milk  handled.  In 
general  the  costs  of  operation  decreased  rapidly  until  an  output  of 
from  10,000  to  12,000  pounds  was  attained,  depending  on  the  type  of 
plant,  and  from  that  point  continued  to  decrease  gradually  as  more 
milk  was  handled. 

Comparisons  were  also  made  for  individual  plants  to  show  the  rela- 
tionship of  volume  of  milk  handled  per  plant  to  labor  costs  per  100 
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Figure  10.— Operating  costs  at  plants  using  different  methods  of  shipping  the  milk,  grouped  according 
to  quantity  of  milk  received  daily. 


pounds  for  47  plants  from  which  the  milk  was  being  shipped  in  cans; 
50  plants  (fig.  13)  from  which  the  milk  was  shipped  in  tank  trucks; 
28  plants  from  which  the  milk  was  shipped  in  tank  cars;  and  for  125 
plants  (fig.  14)  using  the  three  methods  of  shipment.  In  all  cases 
the  per-unit  labor  cost  tends  to  decline  as  the  quantity  of  milk 
handled  increases. 

DIVISION  OF  EXPENSES 

The  di\dsion  of  expenses  for  1  year  at  four  plants  of  one  company 
where  tank  trucks  were  used  exclusively  to  transport  the  milk  to  the 
city,  is  shown  in  table  12.  The  costs  at  plant  3  were  exceptionally 
low.     This  plant  was  comparatively  smaU  in  relation  to  the  quantity 
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of  milk  handled,  but  it  was  conveniently  arranged  and  was  operated 
by  one  man  and  a  helper.  The  building  was  of  hollow- tile  construc- 
tion, and  the  expenses  for  repairs  and  taxes  were  especially  low. 

On  the  other  hand,  the  operating  cost  per  100  pounds  of  milk 
handled  at  plant  4  was  relatively  high,  being  more  than  twice  as  much 
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Figure  11.— Labor  costs  as  percentage  of  total  operating  costs  {A)  and  per  100  pounds  of  milk  (E),  at 
plants  using  different  methods  of  shipping  the  mUk,  grouped  according  to  quantity  of  milk  received 
daily. 


as  that  at  plant  1,  where  the  volume  was  twice  as  great.  Other  fac- 
tors contributed  to  this  high  cost  besides  the  comparatively  small 
volume  handled.  Plant  4  had  a  capacity  much  greater  than  the 
quantity  of  milk  that  was  being  handled.  This  increased  the  per-unit 
costs  of  such  items  as  labor,  fuel,  and  power.  The  building  was 
rented  at  a  rather  high  rental.  The  company  expected  to  buy  the 
building  as  soon  as  the  volume  of  milk  was  high  enough,  and  had 
expended  a  considerable  amount  for  repairs. 
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Figure  12.- 


-Relation  of  volume  of  milk  received  per  plant  to  operating  costs  per  100  pounds  at  47  plants 
shipping  in  cans. 


Table   12. — Milk  handled  and  division  of  operating  expenses  for  1  year  at  four 
plants  from  which  the  milk  was  shipped  in  tank  trucks 


Item 


Oil  and  ammonia . 
Fuel 

Power  and  light- - 
Repairs 

Rent  and  taxes 

Salaries  and  wages 
Miscellaneous 

Total 


Expenses  for  plant  1,  handling 
6,537,400  pounds  of  milk 


Per  year 


Dollars 

17.15 

590.  10 

733.  88 

840.  70 

42.76 

3,  242.  32 

419.  64 


5,  886.  55 


Per  100 

pounds 


Dollars 
0.  0003 
.0090 
.0112 
.0129 
.0007 
.0496 
.0064 


.0901 


Percent 


0.3 
10.0 
12.5 
14.3 
.7 
55.  1 

7.1 


100.0 


Expenses  for  plant  2,  handling 
6,229,600  pounds  of  milk 


Per  year 


Dollars 

223.  47 
1, 103.  20 

116.  28 
1,  324.  01 

270.  10 
3,  332.  92 

748.  12 


7, 118.  10 


Per  100 
pounds 


Dollars 
0. 00358 
.01771 
. 00187 
. 02125 
.  00434 
. 05350 
.  01201 


.  11426 


Percent 


3.2 
15.5 

1.6 
18.6 

3.8 
46.8 
10.5 


100.0 


Item 

Expenses  for  plant  3,   handling 
5,230,800  pounds  of  milk 

Expenses  for  plant  4,   handling 
3,247,600  pounds  of  milk 

Per  year 

Per  100 
pounds 

Percent 

Per  year 

Per  100 
pounds 

Percent 

Oil  and  ammonia        .  -  .  .    -.  . 

Dollars 

14.60 

526.  51 

5/9.  45 

3i0. 17 

30.00 

2,  380.  77 

331.  99 

Dollars 
0.  0003 
.0101 
.0111 
-  . 0059 
.0006 
.0455 
.0063 

0.3 
12.6 
13.9 

7.4 
0.7 
57.1 
8.0 

Dollars 
14.55 
875.  38 
724.  38 
956.  22 
838.  18 

2,  593.  75 
538.  28 

Dollars 
0.  0004 
.0270 
.0223 
.0294 
.0258 
.0799 
.0166 

0.2 

Fuel 

13.4 

Power  and  light 

11.1 

Repairs 

Rent  and  taxes 

14.6 
12.8 

Salaries  and  wages 

39.7 

Miscellaneous I  -  _  _ 

8.2 

Total 

4, 173.  49 

.0798 

100.0 

6,  540.  74 

.2014 

100.0 
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Figure  13. — Relation  of  volume  of  milk  received  per  plant  to  labor  costs  per  100  pounds  at  50  plants  shipping 

in  tank  trucks. 
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Figure  14. — Relation  of  volume  of  milk  received  per  plant  to  labor  costs  per  100 

three  methods  of  shipment. 
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The  division  of  expenses  for  20  country  receiving  stations  operated 
by  one  organization  using  tank  trucks  were  as  follows  for  1  year: 

Percent 

Ammonia  and  oil 0.7 

Coal 7.  7 

Tank  repairs 1.  4 

Ice 4.  6 

Power 3.  7 

Rent 1  1.  1 

Repairs 4.  7 

Office  salaries 4.4 

Salaries  of  superintendents 9.  7 

Wages 29.  4 

Laboratory  expense 3.  4 

Automobile  expense  and  travel 13.  4 

Insurance 3.  5 

Taxes • 1.  3 

Stationery ■ .  4 

Telephone 2.  4 

Miscellaneous 8.  2 

100.  0 

JThe  buildings  and  equipment  at  most  of  the  plants  were  owned  by  the  organization. 
COAL  REQUIRED  TO  OPERATE  PLANTS  OF  VARIOUS  SIZES 

The  quantity  of  coal  required  at  86  plants  grouped  according  to  the 
amount  of  milk  handled  daily  is  shown  in  table  13,  and  indicates  that 
fuel  is  used  more  efficiently  in  the  larger  plants  than  in  the  smaller 
ones.  Proportionally  as  much  coal  is  required  to  get  up  steam  at  the 
beginning  of  the  day  in  a  small  plant  as  in  a  large  one. 

Table   13. — Coal  used  at  plants  of  various  sizes  ^ 


Plants 

Milk 
received 
daily  per 

plant 

Coal  used  daily 

Range  of  daily  milk  receipts  (pounds) 

Per  plant 

Per  100 
pounds  of 
milk  han- 
dled daily 

10,000  or  less  _ .  ,  _                                         .      _          _  _ 

Number 
18 
35 
24 
9 

Pounds 

7,461 

15,  549 

26,  541 

55,  222 

Tons 

0.24 
.45 
.58 

L20 

Pounds 

6.4 

10,001  to  20,000                  -  - 

5.9 

20,001  to  40,000 

4.3 

Over  40,000 

4.1 

All  plants _ 

86 

21,  077 

.51 

5.4 

1  Plants  using  steam  engines  for  power  are  not  included. 

The  quantity  of  coal  used  at  50  plants  from  which  the  milk  was 
shipped  in  cans  and  at  36  plants  from  which  the  milk  was  shipped  in 
tanks  is  shown  in  table  14.  The  results  for  plants  of  all  sizes  indicate 
that  more  coal  was  used  per  100  pounds  of  milk  handled  where  the 
milk  was  shipped  in  cans  than  where  tanks  were  used,  doubtless 
because  considerable  coal  is  used  for  heating  water  to  wash  and  steam 
the  cans.  Plants  using  tanks  have  no  shipping  cans  to  be  washed, 
although  some  fuel  is  required  for  heating  water  to  clean  the  milk- 
storage  tanks  or  trucks.     That  fuel  is  used  more  economically  in  the 
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larger  plants  of  both  types  than  in  the  smaller  plants  is  shown  in 
table  14. 


Table  14. — Coal  used  at  plants  using  two  systems  of  shipping  milk 


Plants  shipping  milk  in  cans 

Plants  shipping  milk  in  tanks 

Range  of  daily  milk  receipts 

Plants 

Milk 

received 

daily 

plant 

Coal  used  daily 

Plants 

Milk 

received 

daily 

plant 

Coal  used  daily 

(pounds) 

Per 
plant 

Per  100 
pounds 
of  milk 
handled 

Per 

plant 

Per  100 
pounds 
of  milk 
handled 

10  000  or  less 

A^um- 
ber 
11 
25 
10 
4 

Pounds 
7,055 
14,  968 
26,  560 
51,200 

Tons 

0.24 

.48 

.59 

1.10 

Pounds 
6.9 
6.6 
4.5 
4.2 

Nuvfi- 
ber  ^ 

10 
14 
5 

Pounds 
8,114 
17,000 
26,  527 
58,400 

Tons 

0.24 

.36 

.54 

1.30 

Pounds 
5  5 

10,001  to  20,000--     -.     

4.2 

20,001  to  40,000 

4  1 

Over  40,000 

3.9 

All  plants 

50 

18,  448 

.50 

6.1 

36 

24,  727 

.54 

4.4 

1  Plants  using  steam  engines  for  power  are  not  included. 

MEN  REQUIRED  TO  OPERATE  PLANTS  OF  VARIOUS  SIZES 

The  average  number  of  men  employed  at  country  receiving  sta- 
tions of  various  sizes  is  shown  in  table  15.  Data  are  given  for  72 
plants  from  which  the  milk  was  shipped  in  cans,  and  121  plants  from 
which  the  milk  was  shipped  in  bulk  in  either  tank  trucks  or  tank  cars. 
The  average  quantity  of  milk  handled  per  man  employed  at  the  vari- 
ous sized  plants  is  also  shown. 

Table  15.- — Labor  employed  at  193  plants 


Plants  shipping  in  cans 

Plants  shipping  in  tanks 

Range  of  daily  milk  receipts 
(pounds) 

Plants 

Milk 

received 

daily 

per 

plant 

Men 

plant 

Milk 

handled 

per 

man 

Plants 

Milk 

received 

daily 

per 

plant 

Men 

plant 

Milk 

handled 

per 

man 

5,000  or  less 

Num- 
ber 
5 
11 
14 
22 
10 
7 
3 

Pounds 
3,681 
6,886 
12.  417 
17,  621 
23,  799 
36,  129 
58.  700 

Num- 
ber 
1.4 
2.7 
3.1 
4.0 
4.9 
6.1 
10.0 

Pounds 
2,743 
2,992 
3,871 
4,563 
5,166 
6.253 
6,055 

Num- 
ber 
5 

33 
21 
18 
20 
13 
11 

Pounds 
3,580 
7.874 
12,  609 
16,  566 
24.  472 
40.  400 
72.  273 

Num- 
ber 
1.0 
1.2 
1.3 
1.6 
2.5 
3.9 
4.9 

Pounds 
3,580 

5,001  to  10,000    

7,000 

10,001  to  15,000 

10,  417 

15,001  to  20,000 

12,  186 

20,001  to  30,000 

10,  149 

30  001  to  50,000 

11,  825 

Over  50,000      .     

15,  701 

It  will  be  noted  that  as  a  general  rule  the  larger  the  plant  the  more 
milk  is  handled  per  man  employed,  hence  labor  in  country  plants  can 
be  used  more  economically  in  large  than  in  small  ones.  Fewer  men 
are  used  per  plant  of  similar  capacity,  and  more  milk  is  handled  per 
man  employed  at  the  plants  from  which  the  milk  is  shipped  in  tanks 
than  at  those  plants  where  cans  are  used.  Much  extra  labor  is 
required  to  wash  the  cans,  draw  the  milk  into  them,  and  load  them 
on  the  car  or  truck. 
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TIME    REQUIRED    TO    RECEIVE    AXD    WEIGH    MILK 
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The  receiving-room  operations  consist  of  dumping  the  milk  from 
the  producers'  cans  into  the  weigh  can,  recording  the  weights,  taking 
a  sample  for  the  butterfat  test,  and  washing  the  cans.  The  time 
required  to  receive  the  milk  at  155  plants  of  various  sizes  is  shown 
m  table  16.  The  period  used  is  the  total  time  during  which  milk  is 
received  and  includes  any  time  consumed  in  waiting  for  the  producers' 
trucks  to  arrive,  except  in  a  few  cases  where  one  or  two  trucks  would 
arrive  1  or  2  hours  after  the  bullv  of  the  milk  was  received.  In  such 
cases  the  men  who  receive  the  milk  usually  did  other  work  during 
the  waiting  period  and  this  time  was  deducted.  In  some  sections  all 
milk  must  be  received  before  a  certain  hour  in  order  to  comply  with 
the  board-of-health  requirements  of  the  cities  to  which  the  milk  is 
shipped.  Where  such  requirements  were  in  effect  the  most  usual 
periods  for  receiving  the  milk  were  between  6  and  8  a.  m.  or  between 
6:30  and  9  a.  m.  It  is  desirable  that  all  milk  be  received  within  a 
period  of  not  over  4  hours  at  the  larger  plants  and  not  over  2  hours 
at  the  smaller  plants. 


Table  16. —  Time  required  to  receive 

milk  at  -plants  of  various  sizes'^ 

Range  of  daily  milk  receipts 
(pounds) 

Plailts 

MHk 
received 
daily  per 

plant 

Time  required  to  receive  the 
milk 

Milk  re- 
ceived 
per  hour 

Time  re- 
quired to 

Aver- 
age 

Most 
com- 
mon 

Range 

1,000 
pounds 
of  milk 

10,000  or  I^ss 

Number 
35 
52 
47 
21 

Pounds 

7,013 

15,  346 

28, 809 

59,  952 

Hours 
2.5 
2.8 
3.7 
4.3 

Hours 
2.5 
2.-5 
3.5 
4.0 

Hours 
1.0  to  5.0.  _ 
1.5  to  4.8.. 
1.8  to  6.0. . 
3.0to6.0-. 

Pounds 
2,980 
5,841 
8,055 

14,  230 

Min  utes 
22.59 

10,001  to  20,000 

11.39 

20,001  to  40,000 

7.81 

Over  40,000 

4.60 

\11  plants 

155 

2  23,  590 

2  3.2 

2.5 

1.0  to  0.0.. 

3  7,  776.  5 

3  11.  60 

1  Includes  time  spent  in  weighing  the  milk  and  washing  producers'  cans. 

2  Weighted  average. 

3  Average  of  groups. 

LABOR    REQUIRED    IN    RECEIVING    ROOM 

The  average  number  of  men  and  amount  of  labor  used  for  receiving 
and  weighing  the  milk  and  washing  the  producers'  cans  at  155  plants 
are  shown  in  table  17.  An  average  of  slightly  less  than  two  men  were 
required  at  the  smaller  plants  and  slightly  less  than  three  men  at  the 
larger  plants.  At  a  considerable  number  of  the  smaller  plants, 
especially  those  from  which  the  milk  is  shipped  in  tanks,  only  one 
man  was  employed  to  operate  the  plant.  In  many  cases  where  there 
was  only  one  man  in  the  receiving  room  the  producers  or  truck  drivers 
would  assist  in  washing  the  cans.  Many  plants  were  so  arranged  that 
as  the  cans  of  milk  were  received  on  a  conveyor,  the  milk  was  dumped 
into  the  weigh  can  and  the  cans  were  placed  directly  into  the  can 
washer  wdthout  extra  handling.  The  washed  cans  passed  directly 
to  the  producer's  truck.  At  other  plants  more  steps  by  the  operator 
and  more  handling  were  necessary  because  of  a  less  efficient  arrange- 
ment of  the  equipment. 

That  labor  is  used  much  more  efficiently  in  the  receiving  rooms  of 
the  larger  plants  is  also  shown  in  table  17. 

126828^—37 4 


26  CIRCULAR  432,  U.  S.  DEPARTMENT  OF  AGRICULTURE 

Table  17.- — Labor  required  to  receive  milk  at  -plants  of  various  sizes  ^ 


Range  of  daily  milk  receipts 
(pounds) 

Plants 

Milk  re- 
ceived 

daily  per 
plant 

Men 
plant 

Hours 
plant 

Man- 
hours 
per  plant 

Milk  re- 
ceived 
per  man- 
hour 

Labor  re- 
quired to 
receive 
1,000 
pounds 
of  milk 

10  000  or  less 

Num- 
ber 
35 
52 
47 

/       21 

Pounds 
7,013 
15,  346 

28,  809 
59,  952 

Num- 
ber 
1.3 
1.9 
2.4 
2.7 

Num- 
ber 
2.5 
2.8 
3.7 
4.3 

Number 
3.2 
5.1 

8.7 
11.9 

Pounds 
2,524 
3,335 

4,063 
5,652 

Man- 
hours 
0.48 

10  001  to  20,000                                  

.34 

20  001  to  40  000 

.30 

Over  40  000 

.20 

All  plants 

155 

2  23,  590 

2  2.0 

2  3.2 

2  6.7 

3  3,  893.  5 

3.33 

1  Includes  weighing  the  milk  and  washing  producers'  cans. 

2  Weighted  average. 

3  Average  of  groups. 


CONSTRUCTION  OF  BUILDINGS 


MATERIALS 


The  material  used  in  the  construction  of  buildings  depends  some- 
what on  local  conditions.  The  principal  factors  to  be  considered  are 
durability,  upkeep,  and  initial  cost.  Brick,  concrete,  stone,  and  tile 
have  some  advantages  over  wood.  They  are  more  nearly  fireproof, 
are  usually  warmer  in  winter  and  cooler  in  summer,  and  the  cost  of 
upkeep  and  repairs  is  comparatively  low.  Frame  buildings,  however, 
cost  considerably  less  and,  although  the  cost  for  upkeep  and  repairs 
is  much  greater,  this  type  of  construction  is  very  popular  because  of 
the  lower  initial  investment  required.  The  materials  used  at  139 
plants,  grouped  according  to  size  of  plant,  are  shown  in  table  18. 

Table  18. — Material  used  in  construction  of  139  country  receiving  stations 


Frame 

Brick 

Cement  block 

Hollow  tile 

Range  of  daily  milk  receipts 
(pounds) 

Plants 

Milk 
handled 
per  plant 

Plants 

Milk 
handled 
per  plant 

Plants 

Milk 
handled 
per  plant 

Plants 

Milk 
handled 
per  plant 

Less  than  10,000 

Num- 
ber 
30 
38 
17 

Pounds 

6,178 
14,971 
26,  051 

Num- 
ber 
6 

I 

Pounds 
7,964 
15,  506 
26,  213 

Num- 
ber 

3 

4 

Pounds 

7,449 

13,  621 

32,  188 

N'um- 

bcr 

5 

1 

2 

Pounds 
7  459 

10  001  to  20  000 

16,  482 
48,  250 

Over  20,000                  

Total  or  average 

85 

14,  084 

]9 

16,  506 

14 

15,  840 

8 

18,  785 

Range  of  daily  milk  receipts 
(pounds) 

Frame  and 
concrete 

Stone 

Steel  and  concrete 

Brick  and 
concrete 

Plants 

Milk 
handled 
per  plant 

Plants 

Milk 
handled 
per  plant 

Plants 

Milk 
handled 
per  plant 

Plants 

Milk 
handled 
per  plant 

10,001  to  20,000 

N'um- 
ber 
4 

Pounds 
13,  872 

Num- 
ber 
1 
3 

Pounds 
15, 900 
36,  833 

Num- 
ber 
1 
3 

Pounds 
12,  000 
55,  907 

Num- 
ber 
1 

Pounds 
19  000 

Over  20,000 

Total  or  average 

4 

13,  872 

4 

31,600 

4 

44,  930 

1 

19,  000 
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Frame  buildings  were  the  most  common  for  plants  of  all  sizes. 
Frame  construction  was  used  for  63  and  68  percent,  respectively,  of 
all  plants  in  the  two  groups  of  smallest  plants,  and  for  49  percent  of 
all  the  plants  in  the  group  of  largest  plants.  Brick  and  cement  block 
were  the  two  next  most  popular  materials  used,  and  were  used  in 
plants  of  all  sizes.  Hollow  tile  was  also  used  in  plants  of  all  sizes,  but 
only  5.8  percent  of  all  plants  used  this  material.  A  combination  of 
brick  and  concrete  was  used  in  one  plant,  and  the  more  expensive 
materials — stone,  and  combinations  of  steel  and  concrete — were  used 
only  in  eight  of  the  larger  plants. 

FLOORS 

Floors  must  be  of  a  hard-surfaced  material  to  resist  wear,  and  they 
should  also  be  as  waterproof  and  smooth  as  possible.  Concrete  is  the 
most  common  material  used  and  makes  a  satisfactory  floor.  Concrete 
floors  should  be  laid  on  a  good  solid  foundation  and  should  be  at  least 
3)2  inches  thick.  Drains  should  be  located  when  the  floor  is  laid,  to 
insure  a  correct  slope  of  floor,  and  they  should  be  properly  trapped 
to  prevent  escape  of  sewer  gas.  The  slope  of  the  floor  should  be 
about  one-fourth  inch  per  foot  toward  the  floor  drains.  The  drains 
should  be  from  6  to  8  inches  wide  and  have  perforated  removable 
covers.  Tile  floors  are  more  acid-resistant  than  concrete  and  also 
mil  stand  wear  better.  They  are  seldom  found,  however,  in  country 
receiA^ng  plants,  probably  because  of  the  extra  cost.  The  materials 
used  for  floors  at  178  country  receiving  stations  were  as  follows: 

Number 
of 
Material  used:  P^onts 

Concrete 173 

Iron  plates  and  concrete 2 

Iron  grating  and  concrete 1 

Red  tile 1 

Wood 1 

INSIDE  WALLS  AND  CEILINGS 

For  inside  walls  and  ceilings,  it  is  desirable  to  use  a  material  that 
wiR  provide  a  smooth,  easily  cleaned,  durable,  and  waterproof  surface. 
The*  materials  used  for  inside  wall  surfaces  at  186  plants  were  as 
follows: 

Number 
of 
Material  used:  P'«"^« 

Wood 85 

Plaster .     49 

Inside  surface  of  brick 15 

Cement 11 

Inside  surface  of  concrete  blocks 8 

Glazed  tile  or  brick 6 

Cement  plaster 4 

Inside  surface  of  hollow  tile 3 

Composition  wallboard 2 

Inside  surface  of  concrete 2 

Metal 1 

Wood  walls  are  the  most  common  and  are  usually  of  matched 
lumber  or  sheathing.  Such  walls'  should  be  kept  well  painted  wdth  a 
paint  that  is  as  near  water-  and  steam-resistant  as  possible.  Ordinary 
plaster  is  the  next  most  common  material.  In  some  cases,  the  plaster 
was  applied  directly  to  the  inside  surfaces  of  brick  or  hollow-tile 
walls.     Where   plaster   was   used   for   the   inside   surfaces   of  frame 
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buildings  it  was  applied  to  wooden  or  metal  laths.  Cement  plaster 
is  much  more  satisfactory  than  ordinary  plaster,  as  it  ^-ill  more 
readily  withstand  moisture  and  steam.  It  is,  however,  much  more 
difficult  to  apply  and  was  used  at  only  four  plants.  The  inside 
surfaces  of  brick,  hollow  tile,  or  concrete  blocks  are  often  used  as  the 
interior  wall  finish  when  these  materials  are  used  for  the  walls  of  the 
building.  In  many  cases  these  surfaces  are  painted  or  whitewashed. 
At  the  plants  constructed  of  these  materials,  cement  applied  directly 
to  the  inside  surfaces  makes  a  very  satisfactory  wall  finish.  At  sonie 
of  the  larger  plants  glazed  tile  or  brick  was  used  for  the  inside  waUs. 
These  materials  are  expensive  and  were  used  at  only  six  plants. 
Concrete  extending  6  or  8  inches  above  the  floor  level  where  wood 
or  plaster  waUs  are  used  will  faciHtate  cleaning  and  help  protect  the 
walls  from  moisture  and  consequent  deterioration. 

As  a  rule  ceiling  finishes  similar  to  those  used  for  inside  walls  are 
found.  The  materials  used  for  ceilings  at  184  country  receiving 
stations  were  as  follows: 

Xumber 
of 
Material  used:  plants 

Wood 136 

Plaster 29 

Cement 10 

Metal - 5 

Cement  plaster 2 

Composition  board 2 

"Wood  ceilings  are  the  most  common.  These  were  usually  of 
matched  lumber  or  sheathing.  Wood  ceilings  should  be  kept  well 
painted.  In  some  of  the  smaller  plants,  the  ceiling  was  fonned  by 
the  roof.  As  in  the  case  of  inside  walls,  ordinary  plaster  was  the 
next  most  common  material  used.  Metal  ceilings,  as  galvanized 
iron,  are  fauiy  satisfactory  if  kept  weU  painted  to  prevent  rusting 
but  they  do  not  hold  the  paint  well  and  were  used  at  only  five  plants 
Cement  apphed  directly  to  the  concrete  of  the  floor  above  comprised 
the  ceilings  at  10  plants. 

VENTILATION 

Good  ventilation  is  essential  for  all  milk  plants.  A  survey  of  154 
country  plants  showed  that  108  had  roof  ventilators  (fig.  lo)  20 
plants  had  skylights  or  cupolas,  and  26  small  plants  depended  on 
windows  and  doors  for  ventilation.  Many  plants  had  skylights  or 
cupolas  in  addition  to  the  roof  ventflators  (fig.  16).  Roof  ventilators 
connected  to  the  milk-handHng  rooms  by  flues  are  satisfactory. 
This  system  of  ventilation  is  similar  to  that  used  in  dairy  barns. 
The  exhaust  steam  from  the  can  washer  should  be  piped  directly 
out  of  the  building,  either  through  the  roof  or  the  side  of  the  building. 

ARRANGEMENT   OF  PLANT 

In  general  the  plant  should  be  so  laid  out  that  the  milk  can  be 
weighed  in  at  one  side  of  the  building  and  shipped  out  from  the  opposite 
side. 

As  the  milk  arrives  it  is  dumped  into  the  weigh  can.  the  weights 
are  recorded,  and  samples  taken  for  the  butterfat  test.  Then  the  milk 
is  released  and  flows  to  the  recei^^Jlg  vat  below,  from  which  it  may  be 
pumped  over  a  surface  cooler  or  through  an  internal  tubular  cooler. 
The  latter  type  of  cooler  is  often  used  where  the  milk  is  shipped  in 
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tanks.     The  milk  is  pumped  through  the  cooler  direct  to  the  tank 
truck  or  tank  car,  or  else  to  a  storage  tank  in  the  plant  from  which  it 


Figure  15.— Country  receiving  station  with  ice  house  (at  right).    Note  roof  ventilators,  also  neat  frame 

construction. 


FiGUKE 


(■(.uiiiry  receiving  station  with  attractive  yard.    Note  ruof  veuiilau.rs  and  skylights. 


later  flows  by  gravity  to  the  tank  truck  or  car.  \Yhere  milk  is  shipped 
by  rail,  the  tracks  are  usually  on  the  side  of  the  plant  opposite  where 
the  milk  is  received.     At  plants  where  the  milk  is  shipped  in  cans,  the 
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cans  are  usually  filled  directly  from  the  surface  cooler  and  are  sent  on 
conveyors  out  of  the  plant  either  to  motor  trucks  or  railroad  cars,  or 
into  storage  if  the  motor  trucks  or  railroad  cars  have  not  arrived. 

Ample  storage  space  for  supplies,  etc.,  should  be  provided  at  the 
plant,  in  a  room  separate  from  that  in  which  the  milk  is  handled. 

RECEIVING  ROOM 

The  receiving  deck  where  the  milk  is  received  and  weighed  should  be 
about  level  with  the  floor  of  a  motortruck,  or  about  3}2  to  4  feet  high, 
so  that  the  incoming  cans  of  milk  can  be  easily  unloaded  from  the  truck. 
If  a  conveyor  is  used,  the  receiving  floor  should  be  lower  than  the  truck 
floor  by  the  height  of  the  conveyor.  The  receiving  room  should  be  so 
arranged  that  the  truck  driver  can  unload  his  milk  at  the  receiving 
door,  and  then  drive  on  and  receive  his  washed  cans  either  from  another 
door  (fig.  17)  or  from  a  conveyor  leading  from  the  can  washer  (fig.  18). 
The  can  washer  may  be  in  this  or  in  an  adjoining  room.  The  distance 
from  where  the  milk  is  unloaded  to  where  the  cans  are  picked  up 
should  be  far  enough  to  avoid  undue  congestion  when  large  and  small 
loads  follow  each  other  closely.  This  condition  can  be  taken  care  of 
by  a  conveyor  which  leads  from  the  can  washer  out  of  and  alongside  of 
the  building  for  a  sufficient  distance. 

Certain  dimensions  of  a  number  of  receiving  stations  are  shown  in 
table  19.  While  there  was  a  great  variation  in  these  dimensions,  the 
averages  should  be  useful,  since  they  show  about  what  these  dimensions 
should  be  as  determined  by  the  collective  opinion  of  those  constructing 
these  plants. 

Table  19.' — Variations  in  certain  dimensions  at  country  receiving  stations 


Dimension 

Plants 

Range 

Aver- 
age 

Median 

Most 

High 

Low 

com- 
mon 

Height  of  receiving  deck  above  the  driveway  or  ramp.-. 
Height  of  dump  bar  above  receiving  deck  (or  above 
conveyor  if  used) 

Number 
106 

59 
60 

27 

83 
51 
20 

Inches 

54 

38 
132 
108 

204 

144 

30 

Inches 
30 

6 
18 
24 

48 

24 

14 

Inches 

42.2 

20.3 
54.9 
53.6 

115.2 

111.6 

20.0 

Inches 
42 

18 
54 

48 

120 
72 
18 

Inches 
42 

18 

Height  of  receiving  deck  above  handling-room  floor. . . 
Depth  of  receiving  pits  or  wells,  from  receiving  deck 

Width  of  receiving  room  or  deck 

Distance  from  receiving-room  door  to  weigh  can  at 
plants  not  using  system  shown  in  figure  23,  A  and  D. 

Distance  from  receiving-room  door  to  weigh  can  at 
plants  using  system  shown  in  figure  23,  A  and  D 

48 

60  and 

48 

120 

72 

18 

The  height  of  the  dump  bar  above  the  floor  or  conveyor  varied  con- 
siderably, but  the  various  averages  were  quite  uniform.  The  most 
common  height  was  18  inches,  which  is  the  most  convenient  height, 
according  to  the  concensus  of  opinion  of  the  plant  superintendents 
interviewed.  With  a  bar  18  inches  high  the  cans  of  milk  can  be 
dumped  with  a  minimum  of  lifting.  Of  course,  where  a  conveyor  is 
used  the  bar  should  extend  18  inches  above  the  top  of  the  conveyor 
itself.  Also,  a  higher  dump  bar  would  be  required  where  the  operator 
receives  the  cans  of  milk  on  a  receiving  shelf  and  dumps  them  directly, 
as  illustrated  in  figure  23. 

The  most  desirable  difference  between  floor  levels  of  the  receiving 
room  and  of  the  handling  room  will  depend  upon  the  installation  of  the 
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weigh  can  and  the  height  of  the  receiving  vat.     The  difference  should 
be  such  that  the  milk  will  flow  by  gravity  from  the  weigh  can  to  the 


Figure  17. — Producer  driving  to  can-delivery  door  after  unloading  his  milk  at  receiving-room  door. 

receiving  vat,  but  there  is  no  advantage  in  having  it  greater.     Approxi- 
mately 4K  feet  is  usually  sufficient.     In  some  plants  this  distance  was 
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much  greater,  but  these  were  old  plants,  usually  remodeled  butter 
factories,  and  had  considerable  waste  space. 

At  27  plants,  where  the  receiving  vat  was  placed  in  a  well  or  pit 
(fig.  19),  its  average  depth  was  approximately  4}^  feet.     There  is  no 
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I'lGURE  19.— Interior  view  in  receiving  room,  showing  two-compartment  weigh  can,  receiving  vat  (in  pit) 

and  sample  rack. 


Figure  20.— Interior  view  in  country  receiving  station,  showing  five-beam  platform  scales,  weigh  can, 
receiving  vat,  can  drain  rack,  and  rotary  can  washer. 
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advantage  in  having  the  pit  over  4K  to  5  feet  deep  if  one  is  used. 
If  a  pit  is  used,  it  is  very  important  that  it  be  large  enough  to  allow 
plenty  of  room  around  the  receiving  vat  and  pump  in  order  that  the 
floor  of  the  pit  can  be  kept  clean.  Even  then  the  pit  is  difficult  to 
keep  clean  and  should  be  avoided.  A  much  more  satisfactory  arrange- 
ment is  to  set  the  receiving  vat  on  the  floor  of  the  handling  room  (fig. 
20)  and  have  that  floor  well  below  the  receiving  deck,  so  as  to  avoid 
the  necessity  of  a  well  or  pit. 

The  width  of  the  receiving  room  varied  considerably  for  difi^erent 
plants,  but  the  most  common  \\ddth  was  10  feet.  This  allows  enough 
room  for  receiving  the  milk  and  washing  the  producers'  cans.  At 
many  plants  the  floor  of  the  recei^ung  deck  is  recessed  to  provide  for 
the  weigh  can.  The  space  occupied  by  this  pit  for  the  weigh  can  is 
approximately  4  feet,  so  that  the  distance  from  the  receiving-room  door 
to  the  weigh  can  is  only  about  6  feet.  At  51  plants  this  latter  distance 
ranged  from  2  to  12  feet,  the  most  common  distance  being  6  feet. 
A  conveyor  may  be  used  to  convey  the  cans  of  milk  from  the  recei^dng- 
room  door  to  the  weigh  can. 

At  20  plants  using  the  system  of  receiving  milk  illustrated  in  figure 
23,  A  and  D,  the  most  common  distance  from  the  receiving  ''shelf"  to 
the  weigh  can  was  18  inches.  In  a  survey  of  132  plants  it  was  found 
that  conveyors  were  used  at  50,  the  cans  were  roUed  from  the  recei^dng- 
room  door  to  the  weigh  can  (usually  a  distance  of  from  4  to  6  feet)  at 
47  plants,  and  at  35  plants  the  system  illustrated  in  A  and  D,  was  used 
\nth  an  average  space  for  the  operator  of  20  inches. 

The  can  washer  should  be  so  located  that  the  cans  may  be  placed 
directly  in  it  by  the  man  who  dumps  the  milk,  and  a  conveyor  pro- 
vided to  carry  the  cans  directly  from  the  can  washer  out  of  the 
building.  AMiere  a  rotary  can  washer  is  used,  one  man  may  put  the 
empty  cans  into  the  machine  and  take  out  the  washed  cans  and  either 
pass  them  out  directly  to  the  trucks  or  place  them  on  a  conveyor 
leading  outside. 

Samples  to  be  tested  for  butterfat  are  taken  in  the  recei\TJig  room, 
and  the  testing  is  usually  done  either  in  the  recei\T.ng  room,  or  in  a 
room  connected  directly  with  it. 

MILK-HANDLING  ROOM 

The  milk-handling  room  should  be  directly  back  of  the  recei^-ing 
room,  and  should  be  so  arranged  that  the  milk  can  be  shipped  out  on 
the  side  opposite  to  the  receiving  room  (figs.  21  and  22).  Although 
the  milk-handling  room  should  be  adjacent  to  the  receiving  room  it 
should  be  separate  from  it.  As  already  stated,  the  handling  floor 
should  be  sufficiently  below  the  receiving  deck  for  a  gravity  flow  of  the 
milk  from  the  weigh  can. 

The  receiving  vat,  milk  pump,  and  milk  cooler  will  be  located  in  the 
handling  room.  Also,  where  shipments  are  made  by  tank  truck  or 
tank  car,  there  ^\ill  usually  be  a  storage  tank  for  the  milk.  This  tank 
should  be  elevated  so  that  the  milk  can  be  dra^^^l  from  it  by  gravity 
to  the  truck  or  car. 

^'\Tiere  milk  is  shipped  in  cans,  the  cans  are  usually  filled  direct  from 
the  milk  cooler  and  sent  out  on  a  conveyor  to  the  truck  or  car.  If 
the  milk  has  to  be  held  for  any  length  of  time,  a  milk-storage  room 
with,  mechanical  cooling  or  ice  must  be  provided. 
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Figure  21.—  Kear  view  of  country  receiving  station  from  which  the  milk 
is  shipped  in  cans  by  rail,  showing  milk  car  spotted  at  the  plant. 


Where  milk  is  shipped  in  cans,  a  separate  room  should  be  provided 
for  washing  the  shipping  cans.  This  room  should  be  adjacent  to  the 
milk-handling  room   and   so   located   that  the  cans  can  be  readily 

unloaded  from  the 
car  or  truck.  At 
some  small  plants 
both  the  producers' 
cans  and  the  shipping 
cans  are  washed  in 
the  same  room  (fig. 
24). 

Toilets,  showers, 
etc., should  be  located 
away  from  the  milk- 
handling  rooms. 

BOILER  ROOM 

The  boiler  room 
should  be  so  located 
that  dust  or  dirt  from 
it  cannot  get  into  the 
milk-handling  room. 
A  small  shed  or  lean- 
to  is  often  provided 
for  the  boiler  room.  If  the  plant  is  located  on  a  railroad  siding,  the 
boiler  room  and  coal-storage  bins  should  be  so  arranged  that  the  coal 
can  be  conveniently  unloaded  direct  from  the  car.  The  boiler  room 
is  often  on  a  level  below  that  of  the  milk-handling  room. 

The  boiler  room 
should  be  of  fireproof 
construction  and 
separate  from  the 
other  rooms,  but  for 
economy  of  opera- 
tion should  be 
readily  accessible 
from  the  work- 
rooms. For  small  or 
medium-sized  plants 
it  is  desirable  that 
the  boiler  room  be 
adjacent  to  the  can- 
washing  room  ena- 
bling the  man  who 
washes  the  cans  con- 

Veni^ntlv     to     look         figure  22.  — Fining  cans  in  milk  car  spot  ted  at  country  receiving  station. 

after  the  boiler  (figs. 

24,  25,  and  26).  In  large  plants  a  regular  fireman  or  engineer  is 
usually  employed  and  the  boiler  room,  refrigerating  machine,  etc., 
may  be  in  one  end  of  the  plant  away  from  the  workrooms  (figs.  28  and 
29).  Ample  space  for  coal  storage  should  be  provided  adjacent  to 
the  boiler  room.  Provision  may  be  made  in  the  boiler  room  for 
doing  repair  work. 
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Where  mechanical  refrigeration  is  not  used,  an  ice  house  must  be 
provided  (figs.  15  and  27).  Except  in  extreme  northern  sections  of  the 
country,  however,  mechanical  refrigeration  is  generally  used  in  country 
plants.  The  refrigerating  machine  may  be  located  in  the  milk- 
handling  room  or  in  the  boiler  room  or,  as  is  customary  at  large  plants, 
in  a  separate  room. 

COMPARISON  OF  DIFFERENT  ARRANGEMENTS  USED  IN  COUNTRY  PLANTS 

In  figure  23  diagramatic  sketches  of  sections  through  the  receiving 
and  handling  room  illustrate  various  arrangements  of  these  rooms  and 
of  the  equipment  therein,  as  observed  in  country  plants. 


OUTSIDE  WALU- 


RECEIVING   ROOM 


«^^^<^yj^j^~J^m;!^V^^^^^^ 


OOOR 
OUTSIDE    WALL^fj!   RECEIVING 


OOOR 
OUTSIDE    WALL- 


(DOOR 

^>|9]  RECEIVING    ROOM 

I    I   2'"*"— -»~  J  IWEIGH 


Figure  23.— Various  arrangements  of  receiving  and  handling  rooms  and  equipment:  A,  Shows  use  of 
receiving  shelf;  B,  receiving  deck  partly  recessed  for  weigh  can;  C,  receiving  vat  in  pit  below  handling- 
room  floor;  D,  receiving  vat  on  floor  of  handling  room;  E,  use  of  conveyor;  F,  receiving  deck  wholly 
recessed  for  weigh  can. 

In  plants  arranged  as  in  figure  23,  A  and  D,  the  cans  of  milk  are 
set  on  a  receiving  shelf  by  the  truckman.  The  man  who  dumps  the 
milk — usually  the  operator — stands  in  the  small  space  between  this 
shelf  and  the  weigh  can.  After  dumping  the  milk  into  the  weigh  can 
he  either  places  the  empty  can  in  the  can  washer  or  passes  it  to  another 
man  who  operates  the  can  washer.  Since  the  man  who  dumps  the 
milk  stands  in  one  place  and  has  to  take  practically  no  steps,  he  can 
dump  the  milk  very  rapidly.  The  milk  must  be  dumped  as  fast  as  it 
arrives,  as  there  is  no  space  to  store  the  cans  of  milk.  It  will  be  noted 
that  mth  this  system  of  receiving  the  milk  the  weigh  can  and  dump 
bar  are  higher  than  with  the  other  systems  described.  This  is  neces- 
sary because  the  cans  of  milk,  as  received,  are  set  about  2  feet  above 
the  floor  on  which  the  operator  stands.  As  shown  in  table  19,  the 
space  in  which  the  operator  stands  between  the  receiving  shelf  and 
the  w^eigh  can  at  20  plants  varied  from  14  to  30  inches,  with  18  inches 
the  most  common  distance.  This  system  of  receiving  milk  was  found 
at  35  in  a  total  of  132  plants. 

The  use  of  a  pit  in  which  the  receiving  vat  is  installed  is  shown  in 
figure  23,  A.  This  is  also  illustrated  in  C,  with  a  different  arrange- 
ment of  the  weigh  can. 
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Figure  23,  B  and  E  illustrate  the  use  of  a  conveyor  for  conveying 
the  milk  from  the  receiving-room  door  to  the  weigh  can.  This 
system  saves  labor  at  the  larger  plants.  One  man  may  remove  the 
covers  and  inspect  the  milk,  while  another  dumps  the  milk  into  the 
weigh  can.  Conveyors  were  used  at  50  in  a  total  of  132  plants. 
The  dump  bar  is  approximately  18  inches  above  the  top  of  the  can 
conveyor.  Two  different  systems  of  arranging  the  weigh  can  and 
receiving  vat  are  also  illustrated  in  these  two  diagrams.  In  some 
plants,  as  in  B.  the  end  of  the  receiving  deck  where  the  scales  and 
weigh  can  are  installed  is  partly  recessed  for  the  installation  of  the 
weigh  can.  In  still  others,  as  in  E  and  F  this  recess  is  cut  down 
level  with  the  handling-room  floor.  TTith  this  latter  arrangement 
cleaning  is  more  easily  accomplished. 

Figure  23,  C  and  F  illustrate  arrangements  for  receiving  the  milk 
^^-ithout  the  use  of  a  conveyor,  or  a  receiving  shelf.  The  receiving 
bar  is  IS  inches  above  the  floor.  In  C  the  recei^-ing  vat  is  in  a  pit  7 
feet  below  the  handling-room  floor,  while  in  F  the  more  conunon 
arrangement  of  having  the  receiving  vat  on  the  handhng  floor  is 
shown.  In  both  lay-outs  the  floor  of  the  receiving  room  is  recessed 
all  the  way  to  the  floor  below  to  provide  space  for  the  weigh  can. 

In  a  survey  of  132  plants  the  arrangement  of  the  weigh  can  and 
receiving  vat  at  50  plants  was  similar  to  that  iQustrated  in  figure  23, 
C  E,  and  F.  At  38  plants  the  arrangement  was  similar  to  that 
illustrated  m  B,  and  at  33  plants  the  scales  and  weigh  can  were  placed 
on  the  floor  of  the  receiving  room  with  the  recei^4ng  vat  on  the  floor 
below,  as  illustrated  in  A  and  Z^.  At  1 1  one-story-and-basement  plants 
the  receiving  vat  was  directly  under  the  weigh  can  on  the  floor  below. 

The  boiler-room  floor,  as  illustrated  in  A  and  C,  is  often  on  a  level 
Delow  that  of  the  handling-room  floor.  Whether  the  boiler  room 
should  be  on  a  level  below  the  handliug  room  will  depend  somewhat 
on  the  contour  of  the  lot  on  which  the  plant  is  located. 

FLOOR  SPACE  REQUIRED 

The  total  amount  of  floor  space  at  50  plants  from  which  the  milk 
was  shipped  in  tanks  and  at  43  plants  from  which  the  milk  was 
shipped  in  cans  is  shown  in  table  20.  The  space  used  for  ice  storage 
at  some  plants  which  did  not  have  mechanical  refrigeration  is  not 
included.  A  considerable  number  of  plants  were  omitted  which  had 
a  large  amoimt  of  waste  space.  Such  plants  were  as  a  rule  old  cream- 
eries or  old  bottling  plants. 

Table  20. — Floor  space  in  plants  of  various  sizes  ^ 


Plants  shipping  in  tanks 


Plants  shipping  in  can: 


Range  of  daily  milk 
receipts  (gallons)  ^ 


Average  floor  area 


Plants 


Average  floor  area 


Per  100 

gallons 

received 

daily 


Less  than  1,000- 
1.001  to  2,000_-_ 
2,001  to  3.000-. - 
3.001  to  5.000- -_ 
Over  5.000 


2^umber 
9 
12 
12 


Gallons 


1.384 
2.553 


Souare 
feet 

996 
L742 
L838 
2.691 
4.140 


Square 
feet 
144.1 
129.7 
72.2 
65.9 
51.7 


Square 

Xumber 

Gallons 

feet 

11 

675 

L246 

16 

L713 

2.301 

13 

2.607 

2.473 

3 

4,167 

3.519 

Square 
feet 
189.2 
138.0 
96.9 
S3. 9 


1  Includes  all  space  except  that  used  for  ice  storage  in  plants  not  using  mechanical  refrigeration.    Plant 
originally  built  for  other  purposes  with  large  amounts  of  waste  space  are  not  included  in  this  tabulation.. 
-  In  considering  floor  space  and  plant  arrangement  volume  of  milk  is  commonly  expressed  in  gil^ons, 
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More  space  is  required  in  plants  of  all  sizes  where  milk  is  shipped  in 
cans.  As  a  rule,  space  for  two  can  washers  is  required,  one  for  washing 
the  cans  in  which  the  milk  is  shipped  to  the  city  and  one  for  producers' 
For  both  types  of  plants  the  amount  of  floor  area  per  100 


cans. 


gallons  handled  decreases  with  the  volume  handled. 


FLOOR  PLANS 


Floor  plans  developed  by  the  Bureau  of  Dairy  Industry  ^  are 
presented  as  suggestions  for  designing  the  lay-out  and  arrangement  of 
country  milk-receiving  and  cooling  stations  of  various  sizes. 


PLANT   TO    RECEIVE    300   TO    500    GALLONS    OF   MILK    DAILY, 

IN    CANS 


THE    MILK    TO    BE    SHIPPED 


CGRADE^ 


Figure  24  shows  a  suggested  floor  plan  for  a  plant  designed  to 
receive  and  cool  small  quantities  of  milk  ranging  from  300  up  to  500 
gallons,  or  approxi- 
mately 4,000  pounds,  h^^ceiving,,^  _^ 
daily,  from  which  the 
milk  is  to  be  shipped 
to  the  city  in  cans. 
A  plant  of  this  size 
should  be  constructed 
and  arranged  as  simply 
as  possible,  with  a  view 
to  addition  or  combi- 
nation with  another 
station  as  the  volume 
of  milk  increases.  This 
plant  is  so  arranged 
that  both  the  pro- 
ducers' and  the  ship- 
ping cans  are  washed 
in  the  same  can  washer. 
The  floor  level  of  the 
receiving  room  is  4  feet 
above  the  floor  level  of 
the  rest  of  the  plant. 
After  the  producers' 
cans  are  emptied,  they 
are  conveyed  by  grav- 
ity on  a  short  conveyor 
to  the  can-washing  room.  The  shipping  cans,  after  being  washed 
in  this  room,  pass  to  the  milk-handling  room  adjoining,  where  they 
are  filled  directly  from  the  tubular  cooler  and  then  go  out  the  rear  door 
to  the  milk  truck  or  car.  The  samples  of  milk  are  tested  in  the  can- 
washing  room  adjacent  to  the  receiving  room. 


2    4    6 
SCALE 


10 


FiGURK  24. — Plan  for  a  country  milk-receiving  and  cooling  station  of 
500  gallons  daily  capacity  from  which  the  milk  is  to  be  shipped  in 
cans. 


PLANT   TO    RECEIVE    300   TO   500   GALLONS    OF   MILK   DAILY,    THE    MILK   TO    BE    SHIPPED 

BY     TANK    TRUCK 

Figure  25  shows  a  suggested  flooT  plan  for  a  plant  to  receive  and 
cool  from  300  to  500  gallons,  or  about  4,000  pounds,  of  milk  daily, 
from  which  the  milk  is  to  be  shipped  by  tank  truck.  After  the  milk 
is  received  and  dumped  into  the  weigh  can,  the  cans  are  washed  in 

1  Assistance  was  rendered  by  the  Bureau  of  Agricultural  Engineering,  U.  S.  Department  of  Agriculture, 
in  the  preparation  of  these  plans. 
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the  rotary  can  washer  in  the  same  room,  and  are  sent  out  to  the  pro- 
ducers' trucks  through  the  door  near  the  washer.  The  milk  is  pumped 
from  the  receiving  vat  over  the  cooler,  from  which  it  is  pumped  to 
the  tank  truck  or  to  a  milk-storage  tank.  If  an  internal  tubular  cooler 
is  to  be  used,  the  milk  may  be  pumped  through  it  from  the  receiving 
vat  directly  to  the  tank  truck  or  to  a  milk-storage  tank.  Both  the 
boiler  room  and  the  milk-handling  room  are  readily  accessible  from 
the  receiving  room,  and  it  is  possible  for  one  man  to  operate  the 

plant,  provided  he  gets 
some  help  from  the  pro- 
ducers in  washing  the 
cans. 

PLANT  TO  RECEIVE  1,000  TO 
1,500  GALLONS  OF  MILK 
DAILY,  THE  MILK  TO  BE 
SHIPPED  IN  CANS 

Figure  26  shows  a 
suggested  floor  plan  for 
a  plant  to  receive  and 
cool  from  1,000  to  1,500 
gallons, or  about  10,000 
to  12,000  pounds,  of 
milk  daily  and  ship  the 
milk  in  cans  either  by 
truck  or  rail.  It  will 
be  noted  that  the  can 
washer  for  the  pro- 
ducers' cans  is  located 
in  the  receiving  room, 
and  that  the  test  room 
and  a  small  office  ad- 
3  oin  the  receiving  room. 
The  shipping  cans  are 
received  either  from 
trucks  or  railroad  cars 
at  the  shipping  plat- 
form, whence  they  are 
sent  to  the  can- washing  room.  After  being  washed,  the  shipping  cans 
go  to  the  milk-handling  room.  The  cans  are  filled  directly  from  the 
tubular  cooler,  and  are  sent  out  to  the  shipping  platform  on  a  roller 
conveyor. 


Figure  25. — Plan  for  ^  country  milk-receiving  ana  cooling  station  of 
500  gallons  daily  capacity  from  which  the  milk  is  to  be  shipped  in 
tank  trucks. 


PLANT    TO    RECEIVE   APPROXIMATELY    2,000    GALLONS    OF    MILK   DAILY,    THE    MILK   TO 

BE  SHIPPED  BY  TANK  CAR 

A  suggested  floor  plan  for  a  plant  to  receive  approximately  2,000 
gallons,  or  between  15,000  and  20,000  pounds,  of  milk  daily,  and  ship 
the  milk  by  tank  car,  is  shown  in  figure  27.  The  cans  of  milk  are 
received  on  a  short  conveyor  leading  to  the  weigh  can  and,  after  being 
emptied,  the  cans  are  washed  in  the  rotary  can  washer  and  sent  to  the 
producers'  truck  by  means  of  a  conveyor  alongside  of  the  building. 
The  floor  of  the  receiving  room  is  recessed  to  provide  for  the  weigh 
can  and  receiving  vat  as  indicated  in  figure  23,  C  and  F.  From  the 
receiving  vat  the  milk  is  pumped  through  an  internal  tubular  cooler 
either  directly  to  the  tank  car  or  to  a  milk-storage  tank  overhead. 
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This  plan  is  designed  for  a  plant  in  which  the  milk  is  to  be  cooled  by 
ice  water,  but  could  be  readily  modified  for  use  of  mechanical  refrigera- 
tion. The  tank  for  supplying  ice  water  to  be  circulated  through  the 
milk  cooler  is  adjacent  to  the  ice  house.  If  it  is  desired  to  use  me- 
chanical refrigeration,  the  ice  house  would  be  eliminated  and  the 
mechanical  refrigerating  ^ 

equipment  could  be  lo-  ^I^om''''^ 

cated  in  the  room  pro- 
vided for  the  ice-water 
tank  and  well  pump. 

PLANT  TO  RECEIVE  2,000  TO 
2,500  GALLONS  OF  MILK 
DAILY,  THE  MILK  TO  BE 
SHIPPED  IN  CANS 

Figure  28  shows  a  sug- 
gested floor  plan  for  a 
plant  to  receive  and  cool 
from  2,000  to  2,500  gal- 
lons, or  about  20,000 
pounds,  of  milk  daily, 
to  be  shipped  in  cans  by 
rail  or  truck.  The  milk 
is  received  on  a  convey- 
or leading  to  the  w^eigh 
can,  asin  the  plan  showm 
in  figure  27.  The  sus- 
pended type  of  weigh 
can  is  used.  The  floor 
of  the  receiving  room 
may  be  recessed  to  pro- 
\'ide  for  the  weigh  can  if 
desired.  The  recei^^ng 
vat  is  in  the  handling 
room.  Either  a  rotary 
or  straightaway  can 
washer  may  be  used,  al- 
though a  rotary  washer 
is  shown  in  the  plan. 
The  washed  cans  are 
sent  out  on  a  conveyor  to  the  producers'  trucks.  Facilities  for  testing 
the  milk  are  pro\T.ded  in  the  receiving  room  but  this  could  also  be  done 
in  a  part  of  the  space  pro^dded  for  the  office.  The  shipping  cans  are 
received  on  the  covered  platform  and  are  sent  to  the  can-washing  room. 
After  the  cans  are  washed  they  are  sent  to  the  milk-handling  room 
where  they  are  filled  directly  from  the  milk  cooler.  A  roller  conveyor 
may  be  provided  for  conveying  the  filled  cans  to  the  shipping  platform. 
It  will  be  noted  that  separate  rooms  are  provided  for  the  weU  pump, 
storage,  and  the  compressor,  as  weU  as  the  boiler;  also  that  the  boiler 
room  is  on  a  level  4  feet  below  the  level  of  the  handling  room. 

PLANT  TO   RECEIVE  4,000  TO  6,000   GALLONS  OF  MILK   DAILY,  THE   MILK  TO  BE   SHIPPED 

IN  TANK  CARS 

Figure  29  shows  a  suggested  floor  plan  for  a  plant  to  receive  and  cool 
from  4,000  to  6,000  gallons,  or  approximately  40,000  pounds,  of  milk 


Figure  26. — Plan  for  a  country  milk -receiving  and  cooling  station  of 
1,500  gallons  daily  capacity  from  which  the  milk  is  to  be  shipped 
in  cans. 
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daily,  to  be  shipped  in  tank  cars.  The  arrangement  for  receiving  the 
milk  is  similar  to  that  indicated  in  figure  23,  A  and  D,  and  scales  of  the 
suspended  tank  type  are  used.  The  man  who  dumps  the  milk  places 
the  empty  cans  in  the  straightaway  can  washer,  which  delivers  them 
with  the  covers  automatically  replaced  on  them  to  the  conveyor  leading 
to  the  producers'  trucks.     From  the  recei^ing  vat  the  milk  is  pumped 


RECEIVING 
ROOM 


tSz 


HANDLING    ROOM 


'/?77777^ 

SECTION 


A -A 


I^^^^TRACK 


RAILROAD 


TRACK 


2    4    6    8    10 

SCALE 

Figure  27  —Plan  for  a  country  milk-receiving  and  cooling  station  of  approximately  2,000  gallons  daily 
capacity  from  which  the  milk  is  to  be  shipped  in  tank  cars.  This  plant  is  arranged  for  using  ice,  but 
mechaiiical  refrigeration  could  be  readily  substituted. 

through  the  internal  tubular  milk  cooler  either  directly  to  the  tank  car 
or  to  the  milk-storage  tank  overhead.  A  plant  of  this  size  would 
usually  require  the  services  of  a  regular  fireman  or  engineer,  so  the 
boiler  room  need  not  be  in  close  proximity  to  the  receiving  or  milk- 
handling  rooms.  Either  a  horizontal  return  tubular  boiler  or  an 
Economic  t3rpe  boiler  (p.  51)  could  be  used.  It  \^all  be  noted  that 
the  laboratory  adjoins  the  recei\^ng  room  and  the  office  is  adjacent  to 
the  nulk-handling  room.  The  plan  is  designed  for  a  plant  that  may  be 
entered  from  all  four  sides  of  the  building. 
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The  principal  items  of  equipment  required  for  country  receiving 
stations  are  as  follows: 


Weigh  tank  and  scales. 

Receiving  vat  with  milk  pump. 

Milk  cooler. 

Milk-storage  tank  (where  necessar}'). 

Can  washer. 


Can  filler  (at  can-shipping  plants). 
Boiler  and  accessories. 
Refrigerating  machinery,  motors,  etc. 
Well  pump. 
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Figure  28.— Plan  for  a  country  milk-receiving  and  cooling  station  of  2,500  gall(7ns  daily  capacity  from 
which  the  milk  is  to  be  shipped  in  cans. 


Types  of  equipment  found  at  receiving  plants  of  various  sizes 
shipping  the  milk  in  cans  and  in  tanks  are  indicated  in  table  21. 
Refrigerating  equipment  is  discussed  on  pages  47  to  49,  and  boilers  on 
pages  50  and  51. 

SCALES 

The  types  of  scales  used  in  171  recei\ang  plants  are  shown  in  table 
21.  Ordinary  platform  beam  scales  were  used  in  many  of  the  smaller 
plants,  but  rarely  in  the  larger  ones.  Only  six  of  the  plants  wdth  these 
scales  handled  more  than  20,000  gallons  of  milk  daily.  These  scales 
may  have  from  one  to  seven  beams,  but  usually  five-  or  seven-beam 
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scales  are  used.  With  a  five-beam  scale  (p.  33)  the  milk  of  five  small 
producers  may  be  weighed  before  any  of  the  milk  is  released  to  the 
vat  below.  A  few  plants  had  beam  scales  with  suspended  tank.  The 
latest  type  of  scale  has  the  automatic  dial,  the  scale  levers  located 
overhead,  and  the  tank  suspended  (fig.  30).  It  is  a  desirable  type  for 
plants  of  medium  and  large  size,  as  the  milk  received  can  be  dumped 
and  weighed  very  rapidly.  The  automatic  dial  has  the  advantage 
that  the  operator  can  readily  weigh  the  milk  without  manipulating  any 


RECEIVING 
GRADE T 


Figure  29.— Plan  for  a  country  milk-receiving  and  cooling  station  of  6,000  gallons  daily  capacity,  from 
which  the  milk  is  to  be  shipped  in  tank  cars 

beam  indicators;  also  the  producer  delivering  his  milk  can  observe  its 
weight  on  the  dial,  and  know  that  he  is  getting  full  credit  for  the 
quantity  delivered. 

WEIGH  TANK 

Double-compartment  weigh  tanks  (fig.  31)  are  used  in  most  country 
receiving  stations.  With  such  tanks,  one  compartment  can  be  filled 
while  the  other  is  draining,  so  that  the  milk  can  be  weighed  in  faster 
than  where  a  single-compartment  weigh  tank  is  used.  At  very  small 
plants  the  single-compartment  tank  is  satisfactory. 

Whether  single-  or  double-compartment  weigh  tanks  are  used  the 
outlet  valves  to  the  receiving  vat  should  be  sufficiently  large  so  that 
the  milk  wdll  flow  out  quickly  when  the  valves  are  released.  These 
valves  are  usually  from  6  to  10  inches  in  diameter.  The  weigh  tanks 
usually  hold  from  600  to  1,000  pounds  of  milk. 
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FiGri:K  :-iu.  -Inierinr  view  in  receivinu  room,  showing  two-compartment  weigh  can  suspemled  from  auto- 
matic scales  (at  right),  can  drain  rack,  can  washer  (at  left),  and  machine  for  recording  weights  (on  table 
in  center) . 


Figure  31.— Weigh  can  and  surface  cooler  in  country  receiving  station.    Note  dump  bar,  slightly  higher 

than  weigh  can. 
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From  the  weigh  tank  the  milk  flows  to  the  recei\dng  vat,  located 
below.  This  vat  should  be  covered,  and  should  be  large  enough  to 
hold  a  surplus  of  milk  when  the  pump  is  not  taking  the  milk  away  to 
the  cooler  as  fast  as  it  is  weighed  in.  Recei\dng  vats  ranged  in  size 
from  50  gallons  at  small  plants  to  1,000  gallons  at  some  large  plants 
using  internal  tubular  coolers  and  shipping  the  milk  in  tanks.  Ke- 
ceiving  vats  are  illustrated  in  figures  19  and  20. 

MILK  PUMPS 

Milk  pumps  are  used  to  pump  the  milk  from  the  receiving  vat  over 
or  through  the  cooler.     In  some  plants  a  pump  is  also  used  to  pump 


Figure  32.— A  unique  receiving  station  in  which  no  milk  pump  is  required.  The  milk  flows  by  gravity 
from  the  weigh  can  and  receiving  vat  to  the  milk  cooler  and  can  filler  below  and  is  shipped  in  ca.ns  by 
railroad. 

the  milk  from  the  surface  cooler  to  a  storage  tank.  Pumps  are  also 
required  at  some  plants  to  pump  the  milk  from  the  milk-storage  tank 
to  the  tank  truck  or  tank  car,  but  if  the  tank  is  elevated  sufficiently 
the  milk  may  be  released  by  gravity. 

To  pump  the  milk  from  the  receiving  vat  over  or  through  the  cooler 
in  countr}^  receiving  stations,  the  pumps  used  are  of  three  types — 
piston,  centrifugal,  and  rotary.  Piston  pumps  are  the  most  common. 
In  the  two  plants  (table  21)  where  no  pump  was  used  (fig.  32),  one  of 
which  handled  less  than  10,000  and  the  other  between  10,000  and 
20,000  pounds  daily,  the  cooler  was  located  below  the  receiving  vat, 
so  that  the  milk  flowed  over  it  by  gra^dty.  In  plants  where  internal 
tubular  coolers  were  used,  the  piston  pump  was  found  in  all  except 
seven  cases.  Of  these  seven  plants  four  used  rotary  pumps  and  three 
had  centrifugal  pumps. 

The  piston  pumps  may  be  operated  by  direct-connected  motor,  by 
belt  power,  or  by  steam.  Operation  by  steam  is  most  common,  but 
consumes  considerable  steam,  and  cannot  be  depended  upon  for  as 
uniform  and  constant  flow  of  milk  as  operation  by  direct  motor,  and 
the  latter  method  is  becoming  more  popular  where  electric  current 
is  available.  Only  a  few  plants  use  belt-operated  pumps,  and  this 
method  also  is  not  so  dependable  for  uniform  operation  as  use  of  the 
direct-connected  motor. 
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Rotary  and  centrifugal  pumps  are  usually  operated  by  direct-con- 
nected motors,  though  belt  power  and  steam  turbine  are  sometimes  used. 

All  three  types  of  pumps  were  used  to  pump  the  milk  from  the 
cooler  at  the  plants  using  pumps  for  this  purpose.  Where  internal 
tubular  coolers  are  used,  the  pump  at  the  receiving  vat  will  force  the 
milk  through  the  cooler  to  the  millv-storage  tank  or  direct  to  the  tank 
truck  or  tank  car,  and  only  one  pump  is  required.  Usually  only  one 
milk  pump  is  required  at  plants  shipping  in  cans,  as  the  cans  are  filled 
direct  from  the  cooler. 

The  principal  requirements  for  a  milk  pump  are  that  it  ^^ill  pump  a 
constant  and  uniform  supply  of  milk  without  churning  or  causing 
foam,  and  that  it  can  be  easily  cleaned. 

MILK  COOLERS 

The  surface  cooler  and  the  internal  tubular  cooler  are  both  in  com- 
mon use  in  country  receiving  stations.  A  few  plants  use  coil  vats  for 
cooling  milk.  With  the  internal  tubular  cooler,  the  milk  is  pumped 
through  a  series  of  pipes  which  are  inclosed  in  pipes  or  jackets  contain- 
ing the  cooling  medium.  This  type  of  cooler  is  especially  adapted  to 
plants  sliipping  the  milk  in  tanks,  as  the  milk  can  be  pumped  from  the 
receiving  vat  directly  through  the  cooler  to  the  tank  truck  or  car  or  to 
a  milk-storage  tank  in  the  plant.  TVTiere  internal  tubular  coolers  are 
used  at  plants  shipping  in  cans,  a  milk-storage  tank  must  be  used. 
The  milk  is  drawn  from  this  tank  in  filhng  the  cans. 

With  the  surface  cooler  (fig.  31),  the  milk  passes  over  the  tubes  in  a 
thin  film  and  the  cooling  medium  passes  through  the  tubes.  Where  a 
surface  cooler  is  used  at  plants  shipping  in  cans,  a  storage  tank  is  not 
required  but  its  use  has  the  advantage  that  the  milk  may  be  stored 
while  it  is  being  weighed,  and  the  intake  man  can  fill  the  cans  later. 
Usually  the  cans  are  filled  as  fast  as  the  milk  is  cooled,  however,  so  that 
at  least  two  men  are  required.  T\'Tiile  some  of  the  surface  coolers  found 
in  country  recei^dng  stations  were  covered,  the  majority  were  not. 

The  types  of  coolers  and  cooling  mediums  used  at  163  plants  are 
sho\\Ti  in  table  22.  Milk  coolers  may  be  installed  in  two  sections,  so 
that  well  or  city  water  can  be  used  in  the  first  section,  and  brine,  ice 
water,  or  direct-expansion  ammonia  in  the  last  section.  In  91  plants 
the  milk  was  first  precooled,  ^\dth  well  water  or  city  water,  and  in  3 
plants  the  milk  was  cooled  entirely  with  well  water. 

Table  22. —  Types  of  coolers  and  cooling  media  used  at  163  country  receiving  stations 


Plants 

Milk  re- 
ceived 

daily 
per 

plant 

Plants  using  cooling  medium  specified 

Range  of  daily  milk 
receipts  (pounds) 

Plants  using— 

Plants  precooling 
with  water 

Plants  without  pre- 
cooling 

Sur- 
face 
cooler 

Inter- 
nal 

tubu- 
lar 

cooler 

Vat 
cooler 

Ice 

water 

Brine 

Direct 
expan- 
sion 

Ice 
water 

Brine 

Di- 
rect 

ex- 
pan- 
sion 

10.000  or  less 

10.001  to  20,000 

No. 
45 
55 
53 
10 

Lb. 

7,374 
15,  629 
32,  313 
65,  060 

No. 

39 

44 

33 

3 

No. 
5 
10 

2  16 

6 

No. 
I 
1 
4 

1 

No. 
5 
6 
4 

No.^ 
7 

10 
19 
4 

No. 
10 
14 
11 

1 

No. 

1  11 

13 

9 

No. 
4 
6 
9 
5 

No. 
8 
6 

20,001  to  50,000 

1 

Over  50,000 

Total  or  average. . 

163 

21,  807 

119 

37 

7 

15 

40 

36 

33 

24 

15 

Includes  3  plants  which  used  well  water  alone. 


2  Includes  1  plant  using  a  special  cooler. 
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While  brine  is  the  most  common  coohng  medium  used,  direct-expan- 
sion coolers  are  used  more  than  formerly.  These  coolers  have  been  so 
imjjroved  that  \^ith  proper  control  there  is  not  much  danger  of  miUv 
being  frozen  on  the  pipes.  They  are  relatively  more  economical  to 
operate  than  brine  coolers,  as  less  refrigeration  is  lost  if  the  ammonia 
goes  directly  to  the  cooler  than  if  it  goes  through  the  secondary  brine 
medium.  This  system  is  also  simpler  to  operate  than  the  brine  system 
and  less  equipment  is  required.  The  brine  system,  however,  is  more 
elastic,  as  the  brine  can  be  stored  for  cooling  after  the  refrigerating 
machine  has  been  shut  down  or  in  case  of  a  break-down.  Also,  with 
brine  the  refrigerating  machine  usually  is  of  smaller  capacity  and 
operated  for  a  longer  tim^  +han  with  direct  expansion  (see  Refrigeration) 

REFRIGERATION 

The  capacity  of  the  cooling  equipment  should  be  ample  to  handle 
the  milk  received  in  a  short  space  of  time,  usually  from  2  to  3  hours. 
Therefore,  ample  refrigerating  facilities  must  be  pro^dded.  Mechani- 
cal refrigeration,  using  either  direct-expansion  or  brine,  has  many 
advantages,  and  is  found  in  the  majority  of  plants.  In  northern 
sections  of  the  country  where  plenty  of  ice  can  be  harvested  in  the 
T\inter  and  where  the  summers  are  comparatively  short,  ice  is  often 
used  for  coohng  the  mill^. 

The  capacity  of  the  mechanical  refrigerating  equipment  and  the 
number  of  hours  that  the  compressor  was  operated  at  plants  using 
both  the  direct-expansion  system  and  the  brine  system  are  shown  in 
table  23. 

Table  23.- — Capacity  of  mechanical  refrigerating  equipment  at  country  receiving 

stations  of  various  sizes 


PLANTS  USING  DIRECT 

EXPANSION 

Plants 

Milk 

re- 
ceived 
daily 

plant 

Compressor                                  .-ize  of  motor  : 

Range  of  daily  milk 
receipts  (pounds) 

Refrigerating  capacity 

Time 
oper- 
ated 
daily- 
average 

Aver- 
age 

Most 
com- 
mon 

Per  ton 
capac- 
ity of 
com- 
pressor 

Aver- 
age 

Most 
com- 
mon 

Per  1,000 
pounds 
of  milk 

received 
daily 

10,000  or  less.  .- 

Number 
18 
19 
14 
2 

Pounds 
7,811 
15,  500 
26,  928 
56,  000 

Tons 

7.1 

11.2 

12.9 

30.0 

Tons 
5 

12 
15 

Tons 
1.0 
.7 
.5 
.  5 

Hotirs 
3.1 
3.7 
4.2 
3.3 

Horse- 
power 
14.5 
22.0 
27.5 
50.0 

Horse- 
power 
10 
25 
30 

Horse- 
power 
2.02 

10,001  to  20,000 

2.03 

20,001  to  50,000 

2  20 

Over  50,000-     _. 

1.65 

PLANTS  USING  BRINE 


10.000  or  less- . . 

10.001  to  20,000- 
20,001  to  50,000- 
Over  50,000 


13 

8,577 

7.5 

4 

0.9 

4.9 

13.7 

10 

12 

15,  042 

10.3 

5  and  15 

.  / 

7.0 

19.6 

25 

17 

37,471 

18.3 

15 

.5 

8.9 

35.6 

25 

11 

72,  182 

22.4 

30 

.3 

10.7 

40.0 

30 

1.96 
2.01 
1.92 
1.80 


To  run  compressor  only.    At  6  plants  engines  were  used  instead  of  motors. 


As  a  rule,  at  plants  using  the  direct-expansion  system  the  machines 
are  larger  and  are  run  fewer  hours  than  those  at  the  plants  using  the 
brine  system.  \Miere  the  direct-expansion  system  is  used,  the  am- 
monia refrigerant  passes  directly  through  the  coils  of  the  milk  cooler. 
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and  refrigeration  cannot  be  stored  for  future  use.  Therefore  the 
machine  is  run  only  while  the  milk  is  being  cooled.  With  the  brine 
system  the  machine  may  be  run  several  hours  longer,  and  the  cold 
brine  stored  for  use  when  needed.  As  a  rule  the  motors  used  averaged 
approximately  2  horsepower  per  ton  of  capacity  of  the  refrigerating 
machine. 

Among  the  advantages  of  the  direct-expansion  system  over  the  brine 
system  are  that  less  equipment,  less  floor  space,  and  less  power  are 
required.  Although  a  more  expensive  milk  cooler  is  required,  there 
is  a  reduction  in  total  equipment  and  floor  space  because  no  brine- 
storage  tank,  brine  pump,  or  piping  are  needed.  No  power  is  required 
for  operating  a  brine  pump.  Furthermore,  the  power  consumed  per 
ton  of  refrigeration  produced  is  less  for  the  direct-expansion  system 
than  for  the  brine  system,  because  a  higher  back  pressure  can  be 
carried.^ 

The  data  in  table  24  also  indicate  that  in  many  plants  the  refrigerat- 
ing machines  used  mth  the  brine  system  were  larger  than  necessary, 
and  also  that  the  cost  of  operation  per  unit  of  milk  cooled  was  con- 
siderably greater  than  with  the  direct-expansion  system. 

The  cost  of  electric  power  for  operating  the  mechanical  refrigerating 
machines  at  66  plants  of  various  sizes  is  shown  in  table  24.  The 
cost  per  1,000  pounds  tended  to  decrease  as  the  size  of  the  plant  in- 
creased. The  variation  from  the  average  cost,  however,  was  not  great 
at  any  of  the  groups  of  plants  except  at  the  plants  handhng  less  than 
10,000  pounds  of  milk  daily. 


Table    24.' — Cost   of  electric  current   used  for   operating  mechanical  refrigerating 
machines  at  country  receiving  stations 

Range  of  daily  milk  receipts  (pounds) 

Plants 

Milk 
received 
daily  per 

plant 

Per  month 
per  plant 

Per  1.000  pounds  of 
milk  received 

Average 

Variation 

10,000  or  less                 __---_-      .       --  .  _ 

Number 

12 

24 

22 

8 

Pounds 
7,475 
15,  077 
30,  232 
67,  750 

Dollars 

43.41 

68.21 

134. 12 

247.  00 

Dollars 

0.22 

.15 

.15 

.12 

Dollars 
0. 13-0. 44 

10,001  to  20,000 

.  09-  .  25 

20  001  to  50  000 

.  05-    21 

Over  50,000           .              -     _.          ... 

. 07-  .  16 

Total  or  average.-  ______     _.. 

66 

25.  131 

107.  35 

.16 

. 05-  .  4 

The  amounts  and  cost  of  ice  (at  an  assumed  price  of  $4  per  ton) 
required  at  44  plants  using  ice  for  cooling  the  milk  are  shown  in 
table  25.  The  cost  per  1,000  pounds  of  mUk  cooled  did  not  vary 
much  with  the  size  of  the  plant. 


Table 

25.' — Ice  used  a 

t  country  receiving  stations 

Plants 

Milk 
received 
daily  per 

plant 

Ice  used 

Average  cost  of  ice  used  ' 

Range  of  daily  milk  receipts 
(pounds) 

Per 
month 

per 
plant 

Per  1,000  pounds 

of  mUk  received 

daily 

Per 
month 

plant 

Per  1,000  pounds 
of  milk  handled 

Average 

Variation 

Average 

Variation 

10,000  or  less 

Number 
11 
20 
13 

Pounds 

7,009 

15,  765 

29,  346 

Tons 
35.1 
73.6 

141.9 

Tons 

4.7 
4.7 
4.8 

Tons 
1.5-11.3 
1.  8-  8.  3 
2. 1-  9.  0 

Dollars 
140.  36 
294.  60 
567.  61 

Dollars 

0.62 

.61 

.65 

Dollars 
0.  20-1.  50 

10,001  to  20,000 

.  24-1. 10 

Over  20,000 

.30-1.20 

Total  or  average 

44 

17,  588 

84.0 

4.7 

1.5-11.3 

336.  71 

.63 

.  20-1.  50 

At  assumed  value  of  $4.00  per  ton. 


^  BOWEN,  J.  T.    EEFRIGERATION  IN  THE  HANDLING,  PROCESSING,  AND  STORING   OF  MILK  AND  MILK  PRODUCTS. 

U.  S.  Dept.  Agr.  Misc.  Pub.  138;  20.     1932. 
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The  estimated  total  operating  cost  of  mechanical  refrigeration  at 
country  recei\dng  stations  of  various  sizes  is  shown  in  table  26.  The 
figures  are  based  on  the  power  cost  plus  a  charge  for  interest  on  the 
investment  in  refrigerating  equipment  and  for  depreciation.  Interest 
was  figured  at  5  percent  per  year  on  the  investment  and  depreciation 
was  figured  at  10  percent.  The  costs  for  electric  current  used  were 
the  average  costs  obtained  at  the  plants  studied  and  for  the  sizes  of 
plants  indicated,  as  was  shown  in  table  24.  The  approximate  capacity 
of  the  refrigerating  machines  represents  the  sizes  of  machines  most 
commonly  found  at  plants  handling  these  amounts  of  milk. 

Table  26. — ■Estimated  cost  of  mechanical  refrigeration  at  country  receiving  stations 

of  various  sizes 


Range  of  daily  milk 
receipts  (pounds) 

Milk 

handled 

daily 

per 

plant 

Approxi- 
mate ca- 
pacity of 
refriger- 
ating 
machine 

Approxi- 
mate cost 

of  ma- 
chine and 
acces- 
sories 

Daily  charge  for 
refrigerating 
equipment 

Cost  per  1,000  pounds  of  milk 
handled 

Interest 

Depre- 
ciation 

Interest 

Depre- 
ciation 

Average 
cost  of 
electric 
current 

Total 

10  000  or  less 

Pounds 
7,475 
15,  077 
30.  232 
67,  7.50 

Tons  of 
refriger- 
ation 
8 
15 
20 
30 

Dollars 

.    2,500 

4,000 

4.500 

6.000 

Dollars 
0.35 

.55 
.62 

.82 

Dollars 
0.69 
1.10 
1.23 
1.64 

Dollars 

0.047 

.036 

.021 

.012 

Dollars 

0.092 

.073 

.041 

.024 

Dollars 

0.22 

.15 

.15 

.12 

Dollars 
0.359 

10,001  to  20,000 

.259 

20,001  to  50,000 

•Over  50,000 

.212 
.156 

The  estimated  total  cost  for  refrigeration  per  1,000  pounds  of  milk 
cooled  ranged  from  15.6  cents  at  the  largest  plants  to  35.9  cents  at  the 
smallest  plants.  If  these  estimated  costs  are  compared  with  the  costs 
when  ice  valued  at  $4  per  ton  was  used  (table  25)  it  wiU  be  observed 
that  on  an  average  the  cost  where  ice  is  used  is  nearly  double  the  cost 
where  mechanical  refrigeration  is  used  for  similar  quantities  of  milk. 
Of  course,  if  ice  can  be  procured  at  a  lower  cost  per  ton,  the  difference 
would  not  be  so  great. 

WELL  PUMP 

Most  country  stations  have  their  own  wells  (p.  5).  An  efficient 
well  pump  is  therefore  necessary.  Where  electric  current  is  available 
it  is  the  most  dependable  power  for  driving  the  pump.  Many  plants 
use  a  windmill,  but  it  is  desirable  that  this  power  be  supplemented 
by  an  electric  motor  if  possible.  Many  plants  have  deep  driven  wells, 
and  there  are  available  many  motor  or  steam-driven  pumps  for  deep 
wells. 

CAN  WASHERS 

Can  washing  is  an  important  operation  in  country  receiving  stations. 
Unless  the  producers'  cans  are  thoroughly  cleaned  and  treated  to  kill 
bacteria  with  steam  or  by  chemical  treatment,  milk  of  low  quality 
^\tl11  be  received.  Two  types  of  can  washers  are  in  common  use,  the 
rotary  and  the  straightaway  power-driven  macliines  (table  21). 
These  machines  wash  the  cans  with  a  strong  alkali  solution,  rinse,  and 
steam  them.  ^ATien  the  cans  come  from  the  machine  they  should 
be  dry  \nthin  a  few  seconds.  This  is  accomplished  either  by  the  heat 
from  the  steam  or  by  a  final  blast  of  hot  air.  These  can  washers  are 
usually  operated  by  direct-connected  motors.     The  rotary  type  is 
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more  commonly  used  in  country  plants  than  the  straightaway  type, 
the  latter  being  found  principally  at  the  larger  plants.  With  the 
rotary-type  washer  one  man  puts  the  cans  into  the  machine  and  takes 
them  out  after  they  have  passed  through  the  machine  and  passes  them 
out  of  the  door  to  the  producer's  truck  or  to  a  conveyor  leading  thereto. 
At  large  plants  where  the  straightaway  type  of  washer  is  used,  the 
man  who  dumps  the  milk  may  put  the  cans  directly  into  the  machine. 
After  the  cans  pass  through  the  machine,  the  covers  usually  are 
replaced  on  the  cans  automatically,  and  the  cans  are  automatically 
placed  on  a  conveyor  leading  to  the  producer's  truck.  Thus,  with 
a  conveniently  arranged  weigh  can  one  man  can  dump  and  weigh 
the  milk  and  operate  the  can  washer. 

At  a  considerable  number  of  plants  automatic  can  washers  were 
not  used.  At  some  of  these  plants  the  cans  were  washed  by  hand  in 
a  vat  or  sink  and  then  rinsed  and  steamed.  At  others  the  cans  were 
sent  through  a  small  machine  which  contained  a  waterspout  for 
rinsing  them,  steam  jets,  and  a  suction  drier.  At  14  plants  no  can 
washers  were  used  and  the  cans  were  rinsed  only. 

At  most  plants  shipping  in  cans  there  were  two  can  washers,  one 
being  used  for  washing  the  producers'  cans  and  one  for  the  shipping 
cans.  Some  small  plants  were  so  arranged  that  only  one  can  washer 
was  required. 

BOILERS 

Boilers  are  required  in  country  receiving  stations  to  produce  steam 
and  hot  water  for  cleaning  the  cans  and  milk-handling  equipment' 
to  produce  steam  for  steam-driven  pumps  and  for  engines  when  they 
are  used.     The  types  of  boilers  used  at  146  plants  are  shown  in  table  27. 

Table  27.- — Types  and  sizes  of  hollers  used  at  14-6  plants 


Plants 

Milk 
received 
daily  per 

plant 

Plants  using  indicated  type  of  boiler 

Range  of  daily  milk  receipts  (pounds) 

Upright 
or  vertical 

Economic 

Scotch 
marine 

Horizon- 
tal return 
tubular 

10,000  or  less 

Number 
34 
47 
53 
12 

Pounds 

7,019 

15,  784 

30,  973 

74,  250 

Number 
21 
15 
3 

Number 
8 

16 
16 

Nu  mber 
3 
2 
5 
1 

Number 
2 

10,001  to  20,000 

14 

20,000  to  50,000                      

29 

Over  50,000 

11 

Total                               

146 

39 

40 

.11 

56 

Plants 

Milk 
received 
daily  per 

plant 

Rated  horsepower  of  boiler 

Range  of  daily  milk  receipts 
(pounds) 

Per  plant 

Per  1,000 
pounds 

milk 
received 

daily 

Variation 

Average 

Most 
common 

Per  plant 

Per  1.000 
pounds 

milk 
received 

daily 

10,000  or  less          .    

Number 
34 
47 
53 

12 

Pounds 

7,019 

15,  784 

30,  973 

74,  250 

Horse- 
power 
26.2 
44.7 
71.4 
123.8 

Horse- 
power 
30 
40-50 
60 
100 

Horse- 
power 
3.8 
2.9 
2.3 
L6 

Horse- 
power 
6-85 
6-125 
20-150 
50-300 

Horse- 
power 
0.  8-10.  6 

10,001  to  20,000 

.  3-  7. 1 

20,001  to  50,000 

.  9-  5.  0 

Over  50,000 

.  7-  3.  0 

Total 

146 
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Upright  or  vertical  boilers  were  most  commonly  used  at  the  small 
plants.  These  can  be  obtained  in  very  small  sizes.  They  require 
very  little  floor  space  and  no  brickwork.  Steam  can  be  developed 
comparatively  quickly  with  these  boilers. 

The  Economic  and  horizontal  return  tubular  boilers  were  more 
commonly  used  at  the  medium-sized  and  large  plants.  Scotch  marine 
boilers  were  used  at  1 1  plants.  These  boilers  are  entirely  self-contained 
and  do  not  require  any  brickwork.  The  Economic  boiler  is  very  popular 
in  small  and  medium  sized  plants.  This  is  also  a  self-contained  boiler 
and  requires  very  httle  brickwork.  It  requires  a  comparatively  small 
floor  space  and  is  not  built  in  as  large  sizes  as  the  horizontal  return 
tubular  boiler.  The  latter  t^^pe  was  used  principally  at  the  larger 
plants.  It  can  be  obtained  in  sizes  up  to  150  horsepower.  Some 
large  plants,  especially  those  where  byproducts  are  manufactured, 
install  two  boilers  so  that  one  can  be  thoroughly  cleaned  or  overhauled 
without  shutting  down  the  plant. 

The  sizes  of  boilers  used  at  146  plants  of  various  sizes  are  also  shown 
in  table  27.  The  boiler  horsepower  used  per  1,000  pounds  of  milk 
received  daily  decreased  as  the  size  of  the  plant  increased. 

LISTS  OF  EQUIPMENT 

The  following  Usts  of  equipment  ^ith  the  approximate  costs  are 
suggested  for  country  milk-receiving  stations  of  different  capacities. 
These  lists  may  not  cover  all  requirements,  but  are  given  as  a  guide  to 
aid  those  Tvho  Tvish  to  establish  plants.  The  figures  on  cost  are  only 
approximate,  as  these  vdll  depend  on  local  and  changing  conditions. 

EQUIPMEXT    FOR    PLANT    TO    RECEIVE    500    GALLONS    DAILY 

The  principal  equipment  required  for  a  plant  to  receive  and  cool 
approximately  500  gallons,  or  up  to  5,000  pounds,  of  milk  daily,  the 
milk  to  be  shipped  in  cans  (see  floor  plan,  fig.  24)  is  as  follows: 

One  five-beam  platform  scales. 

One  weigh  can  (capacity  600  pounds) . 

One  150-gallon  receiving  vat,  with  cover. 

One  milk  pump  (capacity  3,000  pounds  per  hour). 

One  tubular  milk  cooler  (capacity  2,500  to  3,000  pounds  per  hour). 

One  rotary  can  washer,  with  motor  (capacity  100  cans  per  hour). 

One  no-foam  can  filler. 

One  10-horsepower  boiler  with  accessories. 

One  3-  to  5-ton  refrigerating  machine,  with  motor. 

One  brine  tank  with  piping  and  fittings. 

One  brine  pump. 

One  well  pump,  if  necessary. 

Conveyor  for  producers'  cans. 

Conveyor  for  shipping  cans. 

One  sink. 

One  24-bottle  Babcock  tester. 

Necessary  steam  and  water  pipes  and  fittings. 

Approximate  total  cost,  from  $4,000  to  $5,000. 

If  the  plant  is  not  so  arranged  that  both  producers'  and  shipping 
cans  can  be  washed  in  the  same  room,  another  can  washer  would  be 
required. 

For  a  plant  of  the  same  capacity  to  sliip  the  milk  by  tank  truck 
(see  floor  plan,  fig.  25)  the  folloT^^[ng  changes  in  equipment  would  be 
made:  A  less  expensive  can  washer  could  be  used.  No  can  filler  or 
conveyor  for  filled  cans  would  be  required.    An  internal  tubular  cooler 
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could  be  used  instead  of  a  surface  cooler.  In  case  the  tank  truck  can- 
not be  depended  on  to  always  be  on  hand  when  the  milk  is  being 
cooled,  an  insulated  milk-storage  tank  would  be  required.  If  a  surface 
cooler  is  used,  a  milk  pump  would  be  required  to  pump  the  milk  from 
it  to  the  milk-storage  tank  or  to  the  tank  truck. 

EQUIPMENT   FOR   PLANT  TO    RECEIVE   1,000   TO    1,500    GALLONS   DAILY,  THE   MILK   TO   BE 

SHIPPED    BY    TANK    TRUCK 

The  principal  equipment  required  for  a  plant  to  receive  and  cool 
1,000  to  1,500  gallons,  or  about  10,000  to  12,000  pounds,  of  milk 
daily,  the  milk  to  be  shipped  by  tank  truck,  is  as  follows: 

One  automatic -dial  scales. 

One  two-compartment  weigh  can  (capacit}-  800  pounds). 

One  receiving  vat  with  cover  (capacity  200  gallons). 

One  milk  pump  (capacity  6,000  pounds  per  hour). 

One  milk  cooler,  surface  or  internal  tubular  (capacity  6,000  pounds  per 
hour) . 

One  motor-driven  can  washer  with  steamer  and  drier. 

One  30-horsepower  boiler  with  accessories. 

One  10-ton  refrigerating  machine  with  accessories  and  20-horsepower 
motor. 

One  brine  tank  and  brine  pump. 

One  1,500-gallon  insulated  milk-storage  tank. 

One  well  pump,  if  necessar}'. 

One  sink. 

One  24-bottle  Babcock  tester. 

Necessary  steam  and  water  pipes  and  fittings. 

Approximate  total  cost,  from  $8,000  to  $9,000. 

If  the  milk  is  to  be  cooled  by  use  of  a  direct-expansion  cooler,  a 
brine  tank  and  brine  pump  would  not  be  required. 

The  arrangement  of  such,  a  plant  may  be  similar  to  that  illustrated 
in  figure  27,  except  that  no  ice  house  would  be  required. 

EQUIPMENT   FOR    PLANT    TO    RECEIVE    1,500    TO    2,000    GALLONS    DAILY,    THE    MILK    TO 

BE   SHIPPED  IN  CANS 

The  principal  equipment  required  for  a  plant  to  receive  and  cool 
1,500  to  2,000  gallons,  or  approximately  15,000  pounds,  of  milk  daily, 
the  milk  to  be  shipped  in  cans,  is  as  follows: 

One  automatic-dial  scales   (suspended  type). 
One  two-compartment  weigh  can  (capacity  1,000  pounds). 
One  receiving  vat  with  cover  (capacity  300  gallons) . 
One  milk  pump  (capacity  8,000  pounds  per  hour). 
One  tubular  milk  cooler  (capacity  8,000  pounds  per  hour). 
Two  motor-driven  can  washers,  with  steamer  and  drier. 
One  40-horsepower  steam  boiler  with  accessories. 

One  15-ton  refrigerating  machine  with  accessories  and  30-horsepower 
motor. 

One  brine  tank  and  brine  pump,  ■v\Tth  piping  and  fittings. 

One  no-foam  can  filler. 

One  well  pump,  if  necessary. 

One  sink. 

One  24-bottle  Babcock  tester. 

Necessary  steam  and  water  pipes  and  fittings. 

Approximate  total  cost,  from  $8,000  to  $10,000. 

If  the  milk  is  to  be  cooled  by  a  direct-expansion  cooler,  the  brine 
tank  and  brine  pump  ^^^ll  not  be  required. 

The  arrangement  of  the  equipment  would  be  similar  to  that  shown 
in  fio:ure  26. 
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EQUIPMENT  REQUIRED  FOR  PLANT  TO  RECEIVE   3,000    GALLONS    OF   MILK    DAILY,    THE 
MILK  TO  BE  SHIPPED  IN  TANKS 

The  principal  equipment  required  for  a  plant  to  receive  and  cool 
approximately  3,000  gallons,  or  about  25,000  pounds,  of  milk  daily, 
from  wliich  the  milk  is  to  be  shipped  b}^  tanli  car  or  tank  trucks,  is  as 
follows: 

One  automatic-dial  scales   (suspended  type). 

One  two-compartment  weigh  can  (capacity  1,000  pounds). 

One  receiving  vat  with  cover  (capacity  400  gallons). 

One  milk  pump  (capacity  12,000  pounds  per  hour). 

One  milk  cooler,  surface  or  internal  tubular  (capacity  12,000  pounds  per 
hour) . 

One  motor-driven  can  washer,  either  straightaway  or  rotary,  with 
steamer  or  drier,  for  washing  producers'  cans. 

One  50-horsepower  boiler  with  accessories. 

One  20-ton  compressor,  with  accessories  and  40-horsepower  motor. 

One  brine  tank  and  brine  pump. 

One  3,000-gallon  insulated  milk-storage  tank. 

One  well  pump,  if  necessary. 

One  sink. 

One  36-bottle  Babcock  tester,  sample  bottles,  etc. 

Necessary  steam  and  water  piping  and  fittings. 

Approximate  total  cost,  from  $12,000  to  $14,000. 

If  the  milk  is  to  be  cooled  by  a  direct-expansion  cooler,  a  brine  tank 
and  brine  pump  would  not  be  required. 

The  arrangement  of  the  equipment  would  be  similar  to  that  shown 
in  figure  27  or  29 

UTENSILS  AND  SUPPLIES 

In  addition  to  the  equipment  listed,  the  following  utensils  and 
supplies  would  be  necessary: 

Pipe  and  monkey  wrenches. 

Boiler-firing  equipment. 

Compressor  and  machine  oil. 

Ammonia. 

Calcium  chloride. 

Washing  powder. 

Packing,  cotton  waste,  belt  lacing,  etc. 

Sample  and  test  bottles. 

Sampling  tube  or  dipper. 

Dairy  thermometers. 

Pipettes. 

Combined  acid  bottle  and  pipette. 

Lactometer. 

Sulphuric  acid. 

Milk  sheets. 

Soldering  outfit  and  set  of  tools. 

COMMON    ACCOUNTING    FORMS    USED    AT    COUNTRY    RECEIVING 

STATIONS 

The  following  forms  are  suggested  for  keeping  essential  records  at 
country  receiving  stations. 

Form  A  is  to  be  used  in  the  receiving  room  for  recording  the  daily 
milk  receipts.  This  milk  sheet  is  shown  for  a  15-day  period,  but  may 
be  modified  for  a  shorter  or  longer  period  if  desired.  The  sheet  may 
be  fastened  to  the  wall  of  the  receiving  room  or  to  a  desk  so  that  it  is 
convenient  for  the  man  who  receives  the  milk  to  record  the  weights. 
It  is  desu'able  that  the  patrons'  names  be  entered  by  routes  in  the 
approximate  order  of  their  arrival  at  the  station. 
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If  the  payments  to  producers  are  made  by  check  from  the  city  plant, 
the  total  receipts  shown  on  the  milk  sheet  may  be  entered  on  Form 
B  at  the  end  of  the  period.    This  form  is  then  sent  to  the  main  office. 

On  Form  C  may  be  kept  the  records  of  each  patron  for  the  period. 
This  record  may  be  obtained  from  Form  B  at  the  main  office  or  in  case 
the  checks  are  made  out  at  the  receiving-  station  the  receipts  may  be 
entered  by  the  station  operator  directly  from  the  milk  sheet  (Form  A). 

On  Form  D  may  be  recorded  the  receipts  for  each  patron  for  the 
period,  the  net  amount  due,  and  the  amount  and  number  of  the  check 
when  payment  is  made. 

Form  E  may  be  used  by  the  station  operator  to  report  the  quantity 
shipped  each  day  to  the  city  plant,  together  with  information  regarding 
cans,  etc. 

On  Form  F  may  be  recorded  the  daily  receipts  from  coimtry 
stations  at  the  city  plant.  Each  form  would  contain  a  record  of  the 
receipts  for  1  month  for  each  station. 

On  Form  G  the  station  operator  may  keep  a  daily  record  of  all  milk, 
etc. ,  received  and  the  disposal  of  the  same.  The  quantity  not  accounted 
for  would  be  the  sln-inkage  for  that  day. 

Form  H  may  be  used  to  record  the  station  expense  each  month  and 
cost  of  operation  per  hundredweight  received. 

Form  A. — Record  Of  Daily  Milk  Receipts 
For  15-day  period  from 19 to 19 


Patron 

Milk  received  on  day  no.— 

3§ 

No. 

Name 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

1§ 

< 

Lb. 

Lb. 

Lb. 

Lb. 

Lb. 

Lb. 

Lb. 

Lb. 

Lb. 

Lb. 

Lb. 

Lb. 

Lb. 

Lb. 

Lb. 

Lb. 

Pet. 

. 

Total 
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Form  B. — ^Receiving  Report 

Station L Date 19 

Operator 

Milk  received  in  15-day  period  from 19 to 19 


Patron 

Grade 

of 
milk 

Total 
receipts 

Aver- 
age 
butter- 
fat  test 

Price 
per  100 
pounds 

Amount 

Deductions 

Net 

No. 

Name 

Haul- 
ing 

due 
patrons 

Pounds 

Percent 

$ 

$ 

$ 

$ 

$ 

■ 

■ 
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Form  C. — Monthly  Record  of   Milk   Receipts  From  Individual  Patrons 

Route 

Month 

Patron's  no 

Patron's  name Grade Price. 


19. 


Date 

Pounds 

Gallons 

Percentage 

of 
butterfat 

1      

2         

3       

4           ... 

5             -.            . 

6             -.---.                 

7               ... 

8                        -          - 

9               ...... 

10                        ....  .. 

30                      -          ...  - 

31 

Total 

1 

! 

Total  milk  received,  pounds. 
Average  butterfat,  percent- 
Price  per  100  pounds • 


Gross  amount  due  producer- -S. 

Less  deduction  for  hauling $. 

Net  amount  due  producer $. 


Station. 
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Form  D. — Patrons'  Settlement  Sheet 

Date 19__ 

For  period  from 19_  _  to 19_  _ 


Patron 

Milk- 

Cream 

Gross 
value 

Deductions 

Net 
amount 

Amount 

of 

check 

Check 

No. 

Name 

Weight 

Value 

Weight 

Value 

Haul- 
ing 

no. 

Pounds 

$ 

Pounds 

$ 

$ 

$ 

$ 

$ 

$ 

- 

Form  E. — Station  Shipping  Report 

From Station  Date  _  _ 

To Dairy  Company 

We  ship  you  this  day: 


19. 


Product 

Cans 

Gallons 

Pounds 

Percentage 

of 
butterfat 

Milk 

Cream 

Skim  milk 

Number  of  empty  cans  received 

Number  of  empty  cans  on  hand 

Number  of  empty  cans  needed  tonight  . 
Remarks 


Station  operator. 
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Form  F. — Monthly  Record  of  Milk  Receipts  from  Station 
Station Month 1! 


Date 

Milk 

Butterfat  content 

Cans 

Gallons 

Pounds 

Percent 

Pounds 

1 

2 

3 

4 

5 

6 

7 

8 

9-            ... 

10 

11 

12 

13 

" 

14 

Total. 


Station  _ 
Operator 


Form  G. — Daily  Balance  of  Stock 
Date  __. 


19. 


Today's  receipts 

Disbursements 

Milk 

Cream 

Skim 
milk 

Milk 

Cream 

Skim  milk 

On  hand  last  night. 

Lb. 

Lb. 

Lb. 

Shipped  to           

Gal. 

Lb. 

Gal. 

Lb. 

Gal. 

Lb. 

ducers. 
Other  receipts 

Sales  to  patrons 

To  employees 

Total  to  account  for 

Known  losses 

Shrinkage 

Total  accounted  for 
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Form  H. — Monthly  Operatixg  Expense 

Station Month  ending 19_, 

Operator Total  pounds  of  milk  received 

LABOR  AXD  SUPERVISION 


Coal 

Ammonia  and  oil- 
Power  and  light- _. 
Washing  powders- 
lee 

Miscellaneous 


Number  of  men                                    Department 

Wages 

Amount  of 
pay  roll 

Cost  per 
100  pounds 

$ 

$ 

$ 

------             -  -          -                  -  -        ---     --  - 

1 

Total                                                                          ----- 

SUPPLIES 

Quantity    .     Value 


Total- 


OV,ERHEAD 


Department 

Cost  for 
month 

Office  salaries _    - 

$ 

Rent 

Repairs 

Telephone 

Mi^^c^llaneous 

Total  overhead 

" 

Total  expense---      .        -.                 -.  .  --- 
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